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(54) SPACER FOR UQUID CRYSTAL DISPLAY ELEMENT AND UQUID CRYSTAL DISPLAY 
ELEMENT USING THAT 

(57)Abstract 

PROBLEM TO BE SOLVED: To add functions such as a preventing performance against 
abnormal orientation and an adhesive performance to a shell layer while maintaining the 
mechanical strength required for a spacer by reacting an oxidant with fine particles each having 
reducing groups on the surface to produce radicals on the particle surface and forming a 
polymer layer by using the radicals as the starting point on the particle surface. 
SOLUTION: An oxidant is reacted with fine particles each having reducing groups on the 
surface to produce radicals on the particle surface. Then polymerizable monomers are reacted 
by using the radicals as the starting point to form a polymer layer on the particle surface. As for 
the oxidant, for example, persiulfates, cerium salt, hydrogen peroxide, dimethylaniline, sodium 
periodate. potassium permanganate and alkylboron and used Further, an acid such as nitric acid 
or its salt may be added so as to increase the reaction rate of the polymer system. As for the 
reducing groups, for example, hydroxy! groups, thiol groups, aldehyde groups, mercapto groups 
and amino groups are used. 
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• NOTICES • 

JPO ind twni art not reipamibit for any 
rtMilii caused try tha uM of this tranatatiov 

1. Thta dpewnent has ba«n translatBd by computer. So tha trwttlatien may not rafloet th« origbal 
precisttly. 

2. **** shows the word which c*n not b« transbtod. 

3. k tha drawints. wvy words aro net trinslatod. 

CLAIMS 



[CMa)] 

(Claim 1} Tho spacer for Kqiad crystal daplay componenu eharacterizod by malunt an oxiifizint 
af «nt roact to the pertide which has a reducMBty radieal on • front faea. maUng said partida 
frwit face cenvate > radwal. and mattinc it coma with this ndeil at tha starting peinl to fom a 

polymerization iayor in said particle front ^a. 

[Clain 2] The spacer for liquid crystal (fisptay components aeeordint to dsim I whose oiidiier is 
a cerkvn salt 

[Claim 3] The spacer for Bquid crystal (Ssptay compononU characterized by makini K come by 
making an oxiduhg agent roact to the particle which has a roducfldity ra^l on a front faca, 
makirtg said particia front hco genersta a ra<Seal. and mriung tho polymerization nature monomer 
which has an epexy group w^ this racBcal as tha starting point react to form a reaetant ^ft 
polymerization byor in said particle front feca. 

[Claim 4] The spacer for Bquid crystal iSsptay componenta characterized by makvig it come by 
moling an oxiduing agent react to the particle which has a rodu^idity radical on a front fmco. 
making said particle front face generate a radieal. and mating the polymerizatian nature morwmer 
which has the polymerization nature monomer and ethylerw glycol radical which have an epoxy 
group with tfus radical as the starting point react to form a reaetant graft polymerization layer in 
said particle front face. 

[Claim S\ The spacer for Bquid crystal cSsplay componcrrts characterized by making K come by 
ntaking an ondixing agent react to the particle which has a reducat^ radical on a front faea. 
making aM pertide front face generate a radical, and making the polymerization nature monomer 
which ha* a lont-ehwo altyl group with this radteal as the starting point react to form in said 
partiela front feee the graft polymenzation layer which has a brig-chain altyl trout>. 
{Claim C The spacer for liquid crystal (fisplay components which b made to form in said partide 
front face the paft polymerization layer which has a functiond grow, and is fiather 
characterized by to make a bng-chan alkyi competaid come to r«act to the paft polymerixation 
layer which has said functional iprotgi by mabng an oidifizing agent react to the pattida which 
has a redkfdhiGty radbal on a front feco. mahaig said partida front face generate a radcaL and 
making the pdymerizstien nature monomer wNdi has a frmetiertd poup with tNs radh»l as the 
startwig point reaoL 

[Cbim 7] By makmg an ondizaig agent reaot to the partide which has a redudbXty radbal on a 
front face, making said partide front face fonerala a radbaL and making tho pelymarizatien 
nature monemar which haa a functiond poup with tfas radbd as tho starting point react The 
psft pdyntenzation layer wMch has a ftjnctiond poup b made to fbm ai sad partlcb front boo. 
Further By making the pelymerixstion nature monomer which has an epoxy group react to it 
after intredueing the active voup which has a polymerization nature vinyl ereup and/or 
pdymerizetion aiitiatMn abifily aito the poft pdymenzation layer which haa sad ftmctiend group 
The ipaeer for Bquid erystd dbpby components eharacterized by malung it come to form the 
Ifwft polymerization byer which has an cptuiy groig» m tho graft pofymerization layer front fiace 
which hn add functiond group. 

[Claim 6] By making an oxidbing agent read to the partide which has a radudbiBty radbal on a 



frvt face, making said partide front face generate a radnsl. and making the petymerization 
fwtwo monomer whbh has a frawtiond roup with thb radcd as the starting point react Tho 
vdt pdymenzation layer wMdi has a ftmctiend cr«<> b made to (enn ari add partida front ^ 
Further By maUng the pelynieritatian rutivo m onomer which has a bn g -dt d n dkyi poup react 
to it sftar introdudng the aetiwa sroup which haa a pdymerizatien nature vinyl group and/or 
pdymeriutian initiatian abXty into the vndt pdymerizatien byer which has said Mietiond graup 
The apacer fcr Bquid oystd dspby componenta charoeterized by making it come to femi the 
graft polymenzation byer which haa a ienpchon eltyl group i graft pdymerizatien byer 
front face which has aaid fimctiond roup, 

(Cbim 9) Tha Bqdd eryotd dbpby component eharacterized by for two gbss sutetrates with 
which tha crientstion fibn and a tr anip orant dactrodo have been amn go d countcrmg throuih 
tha waeor fcr Sqdd erystd dbpby components o o oordai g to ddm 1. 2. 3. 4. 5, B, 7. or 8, and 
cndosaig Equd erystd between sad ifass substrates. 



tTnartsbtien done J 
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«NCITICES* 

JTO tmr trt nt rMvemibU for any 
rtwmi eauMd by U» «• sf Uili trntUtien, 

I.Thb daeumant hn bmi trwi«tet«d by eemputar. So tho transiation 
proeisely. 

2a**** ritows the word whidt csn not bo troniliiod. 
3^ tho dnwbisiL ony wocdi ore 

DETAILED DESCRVmON 



JP.6-n&42l,A} ar* pcrformod. Howsvor, in order to pravent obnormality onenUtkm, aftor 
chan^nt the presentation of a polymer a lot. it became a bnttle partide without rehforcament 
re^rired for a ipaccr, and there was a proble m destroyed in ease a liquid crystal dspby 



may not reflect the eri|^ 



(Detailed Descriptien of the btvontion] 

(0001] 

(Field of the hvontion) TKs invanlion ratetos to the iquid cryatol dfatpbry e 
the apacer for li« 
[0002] 

[Description of tho Prior ArO The Squid cryctd display component In the TwisUd Nematio (TN) 
mode usint the comentienBi spacer The pneumatic 6quid crystal 1 1 enclosed between one pair 
of substrates 6 and 10. and these substrates 8 and 10 as shown in draw*^ 1 . in order to moKe 
Into a compone n t the swri member t with which the perimeter of substrates 8 and tO was f9)ed 
up, and the pdarization sheeU 12 and 13 covered by the frorit ^e of substrates S and 10 and 
to hold un^bnrrfy the (ap between the one a b ove-me n tionad pair of substrates 8. and 10. the 
spacer 9 b arranfod between a substraite 8 and 10. 

[0003] The *bove me nti oned siibstrates 8 end 10 form the pattern of the transparent electrodes 
3 and 6 which become one side of the class tra n s p a r en c e substrates 2 and S from the ITO fibn 
etc. and are obtained by covering the orientation control fSm 4 and 7 which becomes the front 
(ace of these transparent electrodes 3 and 6 and the transparence substrates 2 and 5 from tho 
polyanide fikn etc. Orientation control processirit is performed to the above-mentioned 
orientation control fikn 4 and 7 by rUbbinf. 

[0004] Gener^ as the above me n tioned charfe of spacer 9 material. orEanie or an inorcanic 
material is used As a spacer of an inorganic material, the thine conuininf an alununun oxide, a 
si&con dioxide, etc. is mentiorted (for example, reference, such as JP.83-7322S> and JP.I- 
599974A). However, since the orientation fam was damafod since the depM of haftkwss is NiiK 
or the thickness change by thermal eiparttion and contraction was not able to foOow in 
footsteps of o substrate easBy. the spacer of the conventional irvirganie material caused poor 



[0005] Moreover, the spacer of an organic material has the moderate degree of han^ss which 
does not damage the orientation film, tends to follow in footsteps of change of the thickness by 
thermal expansion or the heat shrink, and has the descriptions. I3ie there is ttU less spacer 
miration within a eel. and the polymer of a polystyrene system or a benzoguarwDirw system n 
manly used (for example, reference, such as JP.6O~200228A and JP.1 <2933 ISA). 
[0006] However, the liquid crystal dispby produced using the above-mentioned spacer had the 
problem that the afanorma&ty orientatien of liquid crystal occurred in tfte circunference of a 
liquid crystal spacer. imme<Sately after production of a eel (hertcefortfi a 'initial state'), and 
after ht^-voltage impression, b the display which used espedaOy super-twistod-nematie (STN) 
liquid crystal, the mcBnation be c ame remarkable and there was a trouble that a homogBneous 
■nagft eouU net bo hakL The cause of this abnormdity orientation b for a iquid crystal molecule 
to canry out orientation to the circumference of a spacer, and tho aizo of ttm abnormaSly 
eriontalion b fivther presumed to be a thir« depertdwv on extent of the orieritation of a Sqw^ 

[0007] Vt order to solve such abnormality orienUtion. the <fieloetric constant (refer to JP.8- 
6718ZA) of a spacer and exannnation eriiich changes a spacer surface presertation (refer to 



[0008] kioreover, mipstion of a spacer took place by wbration at the time of impregnation of 
Squid crystal and the co nv e y an ce after production etc and the liquid crystal (Ssplay produced 
using the conventional spacer had the problem from which this mipation part serves as d«play 
nonirifbmnity. E i pe ciafl y, by the spread of television for mount, rwvigation systems, eta. sirtee 
the use opportunity of the iquid crystal iSsplay in the irftense beation of vibration b increasing, 



[0009] hewing also co w er e d attiesian byers which have the a<ffiesion over a substrate on a 
partide (nrtL face, such as synthetic resin of a bw-melt point point and a wax. to such a 
demand — although — it b proposed (refer to JP.63-94224A}. Howev er , such a spacer had tho 
problem of an aJ wsi on tayer having exfofiated [ tend ] from a partide front bee. and the 
adhesion byer wMch exfUbtad hawing mued in Squid crystal, and reducing the dbpby engba 
perferm a n c e of a iiotad crystal dbplay. 

[001Q] Then, the sor-erilDd ctero shed type which eon si ders only a particle front bee as the 
presentation suikabia far abnonnafity onentatwn proventjon and the presentation excellent in 
n of spacer b examined with r e infot c ement with the sufficient interior of a porticb. 



However, the wtieb front feee cwJJ net be enAeBshed n homogeneity, and the problem of 
actuation of a eompficrted muUstase story bevig required was left behind to mAiiig a rfiel 
byer. 
(0011] 

(PtobbmCi) to ba Solved by tho bivMttbn} Thb irwsntioo a 
s of the Cora ihet type which gv 



oooffitatiofi prsvofrtion eni^a pe^b^nanca and adhssivo abi lit y, to the shell layer, and tho Kqiad 
onfstal dbplsy eomponsnt uains it. holAig the dynsmws rsinforcsment needed ior a spacer in 
vMw of the above 

[00123 

[|ybans fot Sobsig the fVobbnO Ttw spacer for Hquid crystal dbplay compononts sccortfng to 
cbim t (henesforth 'tKb invention 1') b a ipaear for iqiad crystal Asplay eompenanis wKoh 
0 the partieb which has a r o du d bHity rascal en a front f^ca. 
J particle f^cnt bca genarato s radbsL and makes it come with this 
to form a pdymarbstion byer in tho abewe-menl b ned partide fhmt 
face. 

(0013] The spooer for iM^jid crystal dbpby components aeeordhg to cbim 2 b a spacer for 
Sqwd crystal display components s cco idB H to cbim I whose oxkixer b a cerium salt 
[0014] The spacer for Squid crystal dbpby components acconSng to cbim 3 (hertceforth 'thb 
invention 2') b a spacer for &«|uid crystal dbpby eomponents characterized by making it oeme 
to form a reactant craft pdymerixation byer in said partide front face by making an oxidzing 
agent react to the particb which has a radUcibSity radical on a front bee, making said partide 
firont face generate a radeal artd making the polymerization nature monomer which has an epoxy 
0rcup with thb radical as the starting point react 

[0015] The spacer for S^iid crystal dbpby components aeecrtSng to cbim 4 (henceforth "thb 
invention dT) Make an oxidizhg agent react to the partide which has a reducbifity rsdbd on a 
front face, make said partbb front He* ge ne rate a radicd to it ar>d it starts from thb radioal to 
it By making the polymerizstien nature monomer which has ttte polymerization naUre monomer 
and ethylene glycol radical which have an epoxy poup react it is the spacer for fiquid crystal 
dbpby components dwracterized by making it come to form a reactant graft polymerization 
byer in said partide front face. 

[0016] The spacer for Squid crystal dbpby comporwnts accordng to cbim 5 (her>ceforth "thb 
invention 4"^ b a spacer for Squid crystal <Sspby comportents characterized by making it come 
to form in said particb front bee the graft polymerization byer which has a bng^ehairi atkyl 
poup by makiig an oxidizing agent react to the partide which has a redudbility radbal on a 
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front boOi mslung said particb front boa generate a racBoaL and making the pdymeiuaticn 
nature monomer wMoh has a lont-ehain altyl group with thb radbal as the starting point reset 
[0017] The spacer for Eqwd crystal dbplay componenU aecordng to dam 6 (hen ee ferth 'thb 
invention S") Ely making an oxidizing agent react to the partieb which has a redudbSty radical 
on a front boe^ makinig said partide front bee gerterats a radb a L arid mabng the pdymenzatjon 
nature monomer which has a functiond poup mth thb radbd as the starting point react it b 
the s pa c er fcr Bqwd crystd d b p l ay components which ts made to form n said partide front fKS 
tfie graft polymerization byer wMch has a fioictiond pmp. and b furtiier characterized by 
makng a bng-chain aOtyl compourMi come to react to the craft pdymerizstion byer wfwh has 
said functional poi4>. 

[0016] The spacer for liquid crystal <fispby components accortfing to cbim 7 Oienceforth 'thb 
vwention 60 By making an oxt<fizing agent react to the particb wfnch has a reducSiiity rsdiesi 
on a front bee. making said partide front bee generate a radbaL and making the polymerization 
nature monomer wtuch has a functional group with this ratficd as the starting point react The 
graft polymerization layer w^nch has a frjrtctiond group is made to form n said particb front bee. 
Further By making the polymerization nature morxxner which has an epoxy group react to it 
after introducing the a<;tivB group which has a polymerization nature vinyl r'oup and/or 
polymerization initiation ebifity into the graft polymerization byer wtiich has said functiond group 
It b tiw spacer for Kqdd cry^ dispby components characterized by makir^ it come to form 
the craft polymerization byer which has an epoxy group in the graft polymerization byer from 
bee which has said functiorwl pmp. 

[0019] The spacer for Squid crystd <fispby eomporwrtts accordng to cbim 8 (henceforth 'thb 
invention 7') By mokirtg an oxkfizing agent react to the particb which has a reducft»Bty radical 
on a front face, makirtg said partieb front face ger>erate a radical, and making the polymerization 
native monomer which hos a functiond group with thb radicd as the starting point react The 
poft polymerization byer wlvch has a furKtional group b made to form in said particb front bee. 
Firther By making the polymerization nature monomer which has a bng-chain atkyl group react 
to it after introducing the active group wfach has a polymerization nature vinyl group uni/vr 
polymerization initiation abSty into the graft polymerization byer wMch has said functiond pxwp 
It b the spacer for Sqdd crystd dspby eomponents characterized by making it come to form 
the poft polymerizatian byer wMch has a long-chain altyi group in the graft polymerization byer 
jfrorA bee which has said fbtctxwd p^n^ 

'[0020] A Squid crystd dispby co nporwnt (herwefbrth 'thb invention B") accortfing to cbim 9 b 
a Sqwd crystd dbpby component characterized by for two gbss substrates with which the 
orientation f^ and a transparent electrode have been a rr a n g ed countering through the spacer 
for Squid crystd (Sspby comportents according to cbim 1, 2: 3. 4, 5. B, 7, or 8, and endowig 
Gqukl crystd between said gbss substrates. 

[0021] The spacer for Squid crystd dbpby components of thb invention 1 makes it come to 
form the sheO byer wbch consists of s polymerization nature monomer in the front ^ca of the 
particb which b the se-caOed cere shel type of spacer, and b a core. 
(00221 Since the partide used n thb invention 1 fisKtions as a core partieb of the spacer for 
SquHl crystd dis p b y component, varwus engine parfonnanca b raquvad ei psrtids dzOi particb 



[0023] The psrticb size (rf the abova~mantier)ad partida has desirafab 1'ID iiacromatars. The 
portieio sua ovtnowen c* ti»a aDova~maniionaa parucie is tna wv vasie wmcn dtcm stanoarc 
devbtion by partida dza. and b desirabb. [ tOft or bss of ] As for the dynwdcs raWorcement 
of the above ma n tiena d pvtida. it b desnHa that IDS K vakie b 2SD-I00O. Sm:a the 
f ei nfB i Bsii w ii i t of a particb was not enou^t in case a iQuid crystd dbplay conponant was 
constnictad as it b tass than 250, whan a spacer b da st rttyad. and a suitabb gap does not coma 
out but 1000 was excaadad and it inekidss in a Bqiad crystd dbpby component, the o 

on a substrsu b damagsd and the abnornuitias in a dspby eoev. 
[0024] m addkba above mwtienad 1 0X K vdua — the Pbtant PubBcation Hebd N 
[ dx to ] effieid report — being based — a minuta compresaien test machine (PCT-2 
Shimadzu Corp. nnka) — usoif — tho smooth end face of a cybider with a d 



froni A dbmond ] of SO mcrofnotflfv it is tho ibovB^noirtionod pvticio tho compression 
deroa of hardness of 0L27g/saeon4 and the maximum trid ~ too heavy — It b the vdua which 
eemprassas by lOg snd b cdcubtad from the foOoanng fornwb. 

[002$) R-U IC= 0/root2} and F^S-3/2 and]/2F: The too heavy vdua in I0» eompresdon sat of 
aportidaOtg) 

S: the Gompressien in 10% compression sat of s particb — a variation rata (mm) 
1% The raifius of a particb (mm) 

[0026] h thb in v er s ion I. the abo ve - men tio n ed partide has a radlidbXty ratScd on a ftwit fMe. 
It b not limited especially as the above mentioned redudbility ratfcaL for s 



a orientation 

1.503180 
-200. 
r[made 



tfouo, s thMil groupk an aldehyde group, a suHhytfryl coup, the amxto group, etc. ere mentioned. 
[0027] The approach using the appro a ch; macromobcub protective agent are not limited 
especbOy as an approach of obtdrMng the particb wNch has the sbove-merttioned redudbility 
radcd on a front face, for exampb. oecorc&ng to polymerization ntethods. such as an emubbn 
pdymerizstioa a suspension polymerization, a seed polymerization, a dstributed pdymerization. 
and a dbtributed seed polymerization: the approach using a surfoctartt etc b mentioned. 
M oreover, the norr-subtiety particb which has the above-mentioned reducidlrty radicd on a 
front face may be used. 

[0028] As an approach by the d eac r<ting ( above ] polymerizatJon method copdymerization of a 
redudbiSty radical conten t monomer, end the abov e -men ti oned redudbifity redical content 
monomer, the monomer of copolymenzabb othera and/or the above montioned reduoMBty 
radcd content monomer and a copdyi n e ma bb cress— Gr^ung monomer o camed out for 
exampb. and a partide b obtained. 

[0029] It b rtot Gmited especially as a reducbffity ratfcd of the above-mentioned reduci>iGty 
radbd corrtent monomer, for exampb. a hydroxy! group, a thid group, an aldehyde group, a 
sdfhytkyl group, the amino poup. etc are mentioned, it b not Gmited especbDy as the above- 
mentioned reduca>ility radbal content monomer, for exampb. acrylic ester (meta) derivative; 
styrene derivative: vinyl ester corrugated dbnes, such as hydroxyethyl (meta) acrybte, 
hyt^xypropyl (meta) acrybte. hydroxy butyl (meta) acrybte, 2-methacrybibxy-ethyt succiruc 
acid a 2-me t h a crytovbxy phthaSc acid monochrome [2 (meta) acrybybxyethyl] acid phosphate. 
I^ycerd monochrome (meta) acrytate, ord GURISERINJl (meta) acrybte. are menticned 
[0030] If it is not Smited especially as tite above-mentioned reduci)9ty radicd content monomer 
and a monomer of copdymerizabb othere but the pertide of e macromobcub b obtabed For 
example, styrene. alpha methyl styrene. p- methyl styrene, p- c hbre styrene, Styrene derivatives, 
such as chlcre methyl styrene: A vinyl chloride, vinyl acetate, vinyl ester {. such as propionic- 
acid vinyi ]; — unsaturated nitrfle L such as a cr ytenitrib t (meta) — a methyl acrybte — An 
ethyl acrybte, butyl acrybte (meta). 2-ethyt)exyl acrybte (meta). (MeU) Acrylic-acid stearyl, 
eth y taj ie glycd (meta) acrybte, (Meta) Acryfic ester (meta) derivatives, such as trifkjoroetiiyl 
(meta) acrybte. pentafkjoro propyl (meta) acrybte, and cydohexyl (meta) acrybte: coivugated 
dbftes. such as a butadbna and an isoprerw, are mentioned 

[0031] it b not bnited espedaOy as the abov e -menticnod redudbiSty racfical content monomer 
and a copdymerizabb cre sa Bn k in g monomer, for example, a dtvinyl>enzene, polyethylene 
GURtKORtJJI (meta) acrybte. 1. 6-hex»w JIORUJl (meta) acrybte. neepentyl GURDCORUJI 
OnaU) acrybte. TORDMECM roO pre pantry (meU) acrybte. tatra-methybl METANTORI (meU) 
actybto. t u Ua ii i a U iy M propane tatrepod (mate) acrybte. daByl phthabte and iu bomar. tridlyf 
becyanursla. its derivatiwa. etc are mantioftad 

[00323 Moraowar. it has a reactir« point in the dda dwin of radicd pdymwization nabjra 
monomers, atid* as gamma nia fli acrytoffropyl trimatfioxy dhne, a psrticb may be made, and 
'dist gave sufRdent dynamic raeifurDamont by the eressbiking rasctien of a side uliain part may 



or more aoiU tofether. Hewaver. it b dedrabb to m 
monomer into 30% or more in [ aB ] a monomer from a dowpoint of tl 
t of the apaeer for fiqdd crystd dMay GompenonU obt^iad 
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(0034} It is not Bmitttd eip«ci^ as a potymcnzation vutistor uaod n cas9 copolymcmatWA ef 
tho •bove-mentiooed reducSwIity rsdieal content monomsr. «id tho abova and other mononierB 
•nd/or the above-mentioned eross-Srtunt moraynera is canried out For sxatnoie. a benioyi 
peroxide, biroyi peronde. an orthochromatic chloro benzoyl peronde. An orthochromatic 
methoxy benzoyl peroaide. 3 and S. 5-trimethytw«anoy4 peroxide, Ofsnic peroxide, such as t- 
butykMro«v2-*ethy1hexanoate and C t-butyl peroiido; oio system compowids. such as 
axobi sis obutyrcnttrii. asofats cycloheta eart»onitrae, wtd aiobis (2.4-d>nethyK«ierontrileX etc. are 
mentioned. The amount of the abov e -me n tioned poiymerustion initiator used usuaOy has 
desirable ai ' 10 weight section to ■ total of tOO weisht sections of a monomer. 
[0035] The above-men t ione d reducUlity radical content monomer, tho above and ether 
monomerm, the above-mentioned crossHtnking monomer, and the above-mentioned 
polymertzation nitiator may also teach the whole quantity first, ww) after they teach a part, they 
may suvply the remainder graduaDy or continuously- ^ order to prevent tite potymerization 
control by oxygen en the occasion ef a polymerization, inert gas. such as nitrogen, may permAo 
the system of reaction, and it may be performed. Moreover, on the occasion of a pdymeriation, 
• AstrftutH ItabSxer can alio be used if needed As the above-mentioned <£stHbuted BtabiKxer. 
the suHbetant ef a meltable maeremoleeule. nonionioity. or ionicity etc. can be suitably used into 



As an approach using the a 



d m ac romolecuie protective agent the 



VpreM:h of introdudng a redueibiGty radical into tho front face of the partids ebtainod eta is 
montionel far example by using the macromolecuie protective agent which has • reducBNGly 
radKBl, in esse the polymerization of the particle is carried out As the abewvmentioned 
mscromolaaula protective agent especially if a reduciMlity radieai b eontsined, it will net be 



derivstivak s eeftibse. eeOubae acetate. starcK methyl ceDiriDse^ s esrbexymetfiyt eeDubse. 
hyikosyethyl ceMose. and the (mete) scryfie add (smCwi ssIOL eto. are mentioned. 
[0037] As an approaoh using the above iiiw iti wed surf aotant the approsch ef introAicinc a 
rsducMity radiesi irtto the frerit fsee of the partid* obtained eta is mentioned for exampla ^ 
using the reaetive surfaoe active asont wKeh has a reduei)Sty rsdwal. in esse the 
pelymerixatien of the partida a carried out You eaay be maer emoleeule particles, such as net 
only the particle that is made to carry out the polymerizstion ef the above redudbiity rMSeal 
content monomers, and is obtained as a partida which hea the abeve mentienad reckicSriGty 
radwd en a front face but benzop ia n a mine. nyloa pofyaster, proteiri eto. and the partiele wMch 
consists ef an inorgan fe compound which has a r e dudbi ft y nidMsal en a front fiaee. 
[0038] The abov e men ti oned particle may be a cdorvig particle cdored for the im p ro vemen t tn 
contrast of a liquid crystal dspby co mpon e nt What was not Bmitad especially as the above-^ 
mentioned coloring particle, for example, processed the above-mentioned pertide with carbon 
Mack a <fisperse dye. acid dye. basic dye. a metaDio oxide, etc.: the film of the organio sxibstance 
a made to form in the tmH fiice of the above-m en t i oned particle, and what was colored by 
making it decompose or cartMnite at an elevated temperature is mentioned Moreover, when the 
quality of the material itself wluch forms the above-mentioned partide has the cdor. it can use 
as the above-ment i oned coloring particle as it is, without coloring. 

[0039] The method of carrying out the suspension polymerization of the constituent obtained by 
not being limited especially as the manufacture em>roach of tho above-mentioned coloring 
particle, for example, making the a bove-m en tioned reducS>itity rvScti content monomer etc. 
(Sstrixite a pigment in an aquosity medium to the bottom of existence of the above men t ioned 
polymerization ntiator etc. is mentior w d. 

[0040] it is not Pmited especially as a pipncnt used n ease the above-m en tioned coloring 
particle is manufactured For examde. inorganic cdor pijpnents. such as carbon black, a paphite. 
iron black, chrome greert. cobalt green, and chromio oxide; BrflSant carmine BS Lake eanrwie FB, 
br^iant tmA scarlet Lake Red 4R. Permanent Red R, the force tread FGR a tduidme chestnut 
Bis-azo yeOow. the first yellow G. a bis-azo orange. Balian Peninsula Orartge, Azo systems and 
condensation azo system organic color ptrnents. such as pyrazofone red A copper 
phthatoeyanine bhio. farce toss — a turnip — cdor take organio cdor pigment kino FUTARON 



system orgario cok>r pigments, sudt as the phthalocyanine system organic color pigment yeikyw 
bke {, such as a roux and Phthalocyarvne Green. I Lowe's take. Violet-Lake, bkie lake, and 
Green Wie. etc are mentioned These may be used independently and may use two or more 
sorts together. 

[0041] The adtStion d the above-mentioned pipnent has the desirable I - 180 weight section to 
a totd d 100 weight sections of the monomer used for manufactire of the abewe-mentiened 
cdvv^ particle. If it b h«d eonwg to cdor it a dark cok)r in case of under I weight section and 
the 160 wetiht sections are exceeded the me cha nicd strength of the partide obtvned may not 
be obtained It b the 3 - 100 weight section more prderably. 

[0042] The i«proach wfvch b not Kovted t» the above-mentiofwd reducMlity radied content 
;h of mdiing homogeneity disbnbuting the sbeva- 
L for exanvle. uses a be! miD. a bead mOL a ssnd mil. sttfiter. a Sand crindor. 
a nano mizer, etc. b mentioned 

[0043] bi case the ab«>ve-mentioned redbdbiity radied cement monomer ot& is made to 
tfstrftota the abeve-menUened pipnent a dbperssnt may be added in order to rabe the 
dhpersMity of the above roen U ened picnenl It b not Mted s i p ec iill y as the above- 
mentieiie d dbpersar«. for example, water sdUUe polymer barium sdfatea. such ss polyvinyl 
aleohoi StarcK methyl cefldose. a earboxymethyl ceDdose. hy*osyethy( edUtose. and 
pdymethaerylio add sodwm. a ealciwn sulfata^ an duminum adhts. a cddum earfaonats, calcium 
phosphate, tale. day. the dntom earth. meUlSe-oxide powder, «ta are men tl ow e d The addtion 
d the above-mentioned dbpersant has desksWe aOI - 20 weight section to s totd of 100 
weight sections of the monomer used for manufacture of the above-mentioned cdorini partida 
[OOm Apd^moizstion byer is msde tp farm in the Pbev e men ti oned psrtide fifcnt fsee in this 
invention 1 by fflSUr« an eiidbir« vent r«sct to the psrtide which hss Um abevc-montienad 
redudbB^ redkd en a front faca nbWhf tho s bcve-mentiened partiele front face generate a 
raiBeai and anshiiV a polvmaricatien nature monomer react with this rvdicd as Um startins pd^ 

(004$1 h b poesbfa te otidbe the pvticfa Iront face which has the dMM-mentiened redudbiity 
rsdbd en a front face es the abowmentiened od^sng agent and to make a radbd lanersta 
I, persulfats. s cerium sdt s hydrogen perexido. 

I. eliyl borers eta are me n tion e d 
bfareover . in order to speed up the reaction rate of a polymerization system, adds and salts. 

[0044 QL00OI-2(Nnener the eeneentnatbn of the a bove menti oned exidber b desirable to Urn 
whefa quantity rf the monomer used far manufacture of the ebove men ti oned partide. the 
inddenco rata d the radcd which becomes being less then [ aOQOI md «] with a paft 
pdymer iaati en start point on a partide Mis and 20-md % b exceeded a siverfhioua oxidb'mg 
agent wiD read with the ra^l which carried out end gener a tin B . wiD make a Start pdm 
dsappear, ar>d w3l lessen a polymerization start point 

[0047] In thb aivention I. a cerium salt b suitably used as the ebove-mentior>od oxidzer. As the 
above-mentioned cerium salt espedaOy if it is tetrevalence. it will not be limited for exampbt. 
cerium <4> sulfsta. a cerium rtitrete. cerium <4> sulfate ammonium, pyrophosp^wric-add cerium 
emmo n iwn, en iodation cerium, etc. will be mentioned 

[0048] Whet b necessary b not to be United but just to use what hes the engine performance to 
give the spacer for Bquid crystal dbplay componen t s obtained espeeiaOy, as the al>ove-> 
mentioned pdymerization nature monomer, if it b a ratficd polymerization nature monomer. For 
example, the monomer wihich has hydroxyl-p-oup: ethylene glycd comportents. such as 
hydroxyethyl (mete) acrytate artd methoxy polyethyl en e' gty cd (meta) acrybte. b mentioned to 
give a hydrophiSo property to the spacer for Eqdd crystd dbplay components obtairted 
Moreover, the glyddyl Oneta) acrybte which has styrene derivative: reactive sites, such as 
fkiorine content (meta) acrybte; styrerte, such as aiiyl (meta) acrytate: trifkioroethyl (meta) 
acrybte. such ss butyl acrybte (meta) artd acryKc-ecid (meU) stoaryt. mni pentafkjoro propyl 
(mtAa) acrybte. and p-chbro styrene. an acrylio add (metaX acrybmide (meta). etc. can be 
meftt i or>ed to pve hyd^ophobicity to the spacer for Kqdd crystd dispby compone n ts obtained 
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Moreover, in addftion to the a bove m e n tio n e d hydnxyi pwjp, epexy croups, such ss glycidyl 
(meta) scrybte, the monomer which has s carbexyfio-seid raded eta ftvthar are mentioned to 
pve reactivity to the shdl layer of the spacer fd- Kqdd crystd dbplay components obtsirted 
These may be used independently and may use two or more sorts together. Moreover, tiiese 
polyrrMrizstion nature monomer end other copdymerizabb pdymerization nature monomer s may 
be used together. 

[0049] As en epproach of making a pdymerization layer forming in the above-mentioned partide 
fi'ont face, the particle which has the above-mentioned reducSNlity radied on a front face 
dbtributes in s solvent for example, the above-mentioned polymerization rature monomer and 
the above-mentioned cerium salt add to this, and the epproech of carrying out a pdymerizetion 
reaction etc. b mentioned to it by making the partide which has the above mentioned 
reducWfity radical on a front face using the above-mentioned cerwm salt gerterate a radicaL and 
making the above-mentioned polymerization future mortomer react further. 
[0050] Althou^ espedsBy the reaction temper at ure under above m enti oned polymerization 
reaction b not Ibiited the stability d the compbx of the above-mentioned cerium salt to 0-90 
dep-ees 0 are desirabb. It b 1(hS0 degrees C more prd^eraWy. Espedaily although rx>t Grrated 
especially as a ebss of the above me n tioned sdvertt since tha above-mentioned cerium salt 
reacts with the aleohd ««h>ch b a advent and the reactivity changes espectaDy wHh classes (1 
and 2-glycd > the cbss [ 1st ] > the cbss [ 2nd ]> the 3rd cbss) of dcohd in using dcohd. it 
a suitabte to use tertiary aleohd. such as t-fautyl abohd. 

[0051] In order [ moreover. ] to q>eed up the reaction rate of the pdymerization system of 
reaction when a pdt potymerization reaction canrwA occur easily or^ with the above-mentioned 
ceritcn salt or being alike — an acid suitabb in a polymerization system can be added end it 
can react in an acid range. It b not bnited especbDy as the ebove-mentioned acid for example, 
a rxtric add a sdfiric acid, a hydocNoric acid fonde acid etc. are mentioned It b more 
suitabb for six or less pH to become desirabb stS lowar ss sn add rsnga d the pdymerization 
system of reactiorv Thb b because dssoctation of the abo ve m enti oned cerium salt stops being 
abb to happen eas^. when pH b higK 

[0052] Moreover, further various reactions can be perfdmed to the reaction possMe part on the 
particb in which the polymerization layer obtdned as mentioned above was farmed Although not 
bnited especially as what b used for such a reaction, a compound with an isocyanate rwftcal, the 
amino vmv. a carboxyGc-acid radcai a carboxybte ghost en epoxy a hydoxyl groiip. 

etc. can be used for exempb. 

[0053] Thb invention 2 b e spacer far Squid crystd dispby comportents wMch makes it come to 
form a reactant graft polymerization layer in the a b u ve-ment io iied particb front face by making 
an oxidizing agent react to the particb which has a reducibiity radical on a front face, making 
the atxwe-mofrtiorted particb front face generate a radical, and making the pdymerizetion natin 
monomer which has an epoxy poup with this radbal as the starting point react 
[0054] The perticb which has the redudbiSty rsdicsl used in thb invention 2 on a front face b 
the ssme as that d the partide which has the redueUlity radcd explained m fiiB dstai in 
exptanstion of tfas aiverNion I en a front faca 

[005$) ft b tha same ss tfwt cf tits oxidber expUnod in lUl dstdl in axpbnaticn of tiib invention 
1 as an oxid«er used in thb bwantion 2. 

[0056] The acrybte whbh b net bdtad especbDy as a pdymer izati on nature mcnemar wMeh 
has the epoxy ^eup used in thb inven tio n Z far axampb. centdns glyddyf (mau) aerytata tiw 
glyddyl dlyl eempeimd elher, and sficydb epoxy (mata) b mentienad These may be used 
indepe n de n tly and may use two or more sorts tesather. 

[0067) Meraower.ifi adtftionto ttie pdymeriatien nsbrs monomer which has tha above - 
mentiened epoxy groups cepdymerization of the pdymenzaticn nature monomer which hss the 
above-ment i oned epoxy r«9. snd tho monomer of ccpdymerizabb othera may be carriod out 
ft b not Kmitad aspscbOy as the above snd other monomer s . For exampb. styrana. abhs methyl 
styrene. Styrene derivatiwea. such aa p-methyl styrena p-chbro styrene, and dibro methyl 
styrene: Vaiyl acetate, vinyl ester I such as propionb - a dd dnyL ); — unsaturated nitrib L such 
as aerybnitrib ]:(m«U) — a metfiyl acrybte — An ettiyl acrybta butyl acrytate (meta). 2- 



etfiyliexyl acrybte (meta). (Meta) Ethylene gfycd Cmeto) acrybta, trHhioroethyl (meta) acrybte. 
OyCbhexyl (meta) acrybte. hydroxyethyl (meta) acrybta Acrylio ester (mate) derivativea such 
as Ivdwcypropyl (meta) acrytate, hydroxy butyl Oneta) acrybte. ^ycerd monochrome (meta) 
acrylate. and GURISERMJI (meta) ecrybta eta are mentioned These may be used 
independently and may use two or more sorts together. 

[0058] Although it b not Bmited especieOy as reaction temperature d graft pdymerization 
reaction time in case the above me nt ioned reectant pvft pdymerization byer b made to farm, 
tiie viewpoint d the vbcosity d reaction tane or a system to 30-100 degrees C are desirable. 
[0059] Moreover,- althou^ not bnited especbDy as a solvent d graft pdymerization reaction 
time, the mixed stock d the water independent from a sokMe vbwpoint of the above-mentioned 
oxidizer or water, and a pobr orgarec advent b desirable. It b not limited especially as the 
above-mentioned pobr organic solvent for exampb. ether; di methyl sulfoxide L such as ketones; 
methyl ether, ). such as abohob: acetones, sudi as a methand. ethand. propanoL i-prepanol. a 
butartd, and t-twtyl abohd, ard a methyl ethyl ketone, dmethylfbr ma m i de, etc. ere mentioned 
These may be used independently and may use two or more sorts together. 
[0060] A graft pdymerization byer does naU exfdiate from a partide front face, and the spacer 
for fiqdd crystd display comportents of thb invention 2 has the Ivgh 8<fi>esion over a s«jt»3trate. 
T h er e for e , liquid crystal b no< polkited and the Hquid crystd dbplay component which comes to 
use the spacer for Bquid crystd dbpby components d thb vfvention 2 does not have gerterating 
d the Aspby nomwifbrmity by trign/tien of a spacer etc. 

[0061] Thb invention 3 b e spacer far Equid crystd dspby converwnts characterized by making 
it come to form a reactant graft polymerization byer in said particb front face by making an 
oxidzing agent react to the partide which has a re d uc fc iity reded on a frorn face, making said 
particb front face g erw at e a radbaL artd making the potyme riza tion rtature monomer which has 
the polymerization nstire monomer and ethylene giycd radied wMch have an epoxy group with 
thb radcal as the starting point react 

[0062] The particb which has the reduc3>itity radied used in thb invention 3 on a front face is 
the same as that d the particb which hes the redudbflity radcd explained in full deta3 in 
explanation d thb invention 1 on a front face. The oxidzer used b thb invention 3 b the ssme 
as the f>xidizer explained in fufl detail in explanation d thb invention 1. 

[0063] The polymerization neture monomer which has the epoxy grotv used in thb inventicn 3 b 
the same as the polymerization nature m ortomer which has the epoxy group explained in fdl 
detaS in exptanstion d thb inv enti on 2. As for the pdymerization native monomer which has the 
e th ybrte glycd radbd used in thb invention 3. polyethylene glycd mortomethacrylate. methoxy 
polyethylene glycd monomethacrybta pdyethybne ^ycd polyprtjpylene glycd 

I. polyethylene— glycd pol)^etramethylene glycd mono— methacrybte. 
il polypropylene -glycd mono-oct a nd ether methacrybta etc. are mentiorted 
Thssa may be used independ en tly end may use two or mora sorU t e gd h ei . 
(10064 Moreover, in sddtion to the pdymeriatien natura monamer which has the pdymeriz a tion 
nstiva monomer snd ethylene i^lycd l ad i cd eAaoh have tha sbowa-menttonad epoxy, 
copo^ffnertcatian of tha pdyiiienfdwn nature n 
monomer and ethylene ^ycd radbd eMch haw 
of copdymerizabb oitherB may be earrbd cut Wwt was lustrstad as the pdymerization nature 
monomer vdiioh b not fimitad aspacMfly as tha above and ether monomers, for exampfa, has 
■ epoxy in w^bnation ef thb wiwartion I and a monomer of copdymenzaMe ottierSk the ssme 

SMSlMthM^ft^^ 

resctien time in esse the sbove mentbried fasGtsid yaft po^ymenxation byar b made to fbm^ 
Mm vbwpoint ef tfie vbcosity ef reaction time or a system to 30-100 de^aes C era deavabb. 
[0064 Moreover, dtiwu^ net fimftad especially as a advent of paft pdymerization reaction 
tima ttia mixed stock of die water independent from a adubb vbwpoint of tiM abcve-raentionad 
tbdesvsbb.Thea 



advent eMch it was not Gmitad e ip ec w By as the a b o v e meri t ioried pobr orgsnK advent for 
exampla was ibstratedb e x ptanstion ef thb inventbn 2 etc. mentions, snd it b****. 
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[00671 A craft potymcnzttion byer dcws not esfoiiata from • partide front 5iee. and th« ipacer 
for Squid crystal display componortU of this irtvention 3 has the high adhesion over • substrvte. 
TWeforv. Squid crystal is not polluted and the Squid crystal cfispby co mp on e n t which eomes to 
use the spacer for Sq^d erystri display componenU of this invention 3 does not have ienentk« 
of the display noranfonnity by mipvtion of a spacer etc 

[0068] This invention 4 b a spacer for Gqwd crystal display convonents which makes it come to 
form in the above-mentioned partide fronX f»eu the tnti polymerization layer which has a long- 
chnn aDcyl group by mrtini an oxiditht ac«nt react to the particle which has a reduc2>aity 
rs^al on a front face, mahinf the e bo » e-mentioned particia front face generite a r»d«sl, end 
making the polymerization nature monom er wM«h hos ■ lenr-chain oBiyl group with this radfeal 
as the startini point react 

(0069] The partiela which hat the foducMty rodcal uoad *i this invention 4 on a frnnt face is 
the same m thtt of the pwtiolo wNeh hai the rodbcUBty rwlieal oiptained « fuM detail Wi 
explanation of this invention t on • front feco. The osiduer used in this invention 4 b the same 
e> the oxidizer espbhod in Midetwl In oMpbnMion of tWs montion 1. 
tOOTO] Although not limited espoGtaOy u a pelynNrizalien noUn mo t wimer which has the tenr* 
d»in aOcyl roup used in this invention 4. since it eseela in the effectiveness of abnormafity 
crienUtion prevention, a with a carbon numbers of six or more thing b desirable. It b not limited 
especiaBy as a polymerization n»turo monomer which has such a long-chain alkyl p'oup. For 
aiampie. hexyl (meta) aeryiate. octyl (meta) acrytate. bo octyl (meu) acrybte. 2-ethytiesyl 
(meU) acrybte. taivyl (meta) acrybte. bodecyl Onota) acrytate. Tridoeyl (meta) acrybte. stsaryl 
(meta) acrybte. behwiyi (meta) acrybte. cetyl Cmeta) acrybte. nowy»heno«yethyl (meta) 
aerybto. lawyl polyos^Bthylevte (nwu) acrybte. ato. are mentionod These may bo used 



[0071} lybreover. in oddtien to the polymariiatien natvo monomer which has the abo^ 

n of the polymerisation nature monomer which 
r of oopolymerizable others 
e monomer which b not 
Gmited especially as the above and other monemerB, for example, has eposy in espbnation of 
this Mivention 2. and a monomer of copo^^meriziblo others, the aamo thin& oto. are mentioned. 
(00721 Although it b not Smited espocbH^r as reaction tomporaturo of pafk polymerizstion 
reaction time in ease the iraftpolymeritatien byer which hoa the a bove mentioned lo>ychain 
aOtyl poup b mode to farm, the v b wpoint of the viseonty of roaetien time or ■ system to 30- 



(0O73] moreover, allitough net imited especiaRy as a solvent of graft polyme ri zation reaction 
bme. as a nonpolar advent, firem a so fable viewpont of e polymerization nature monomer of 
having the above -mentiofwd oxidizer and the above -men ti orwd kmr-chain aOtyl ^oup A hexane, 
a heptane, an octarte. benzerte. toluene, etc. for example, as a polar solver* For exampb. water, 
e methanol, etharwl, propanol. i-propanol. Ether L such as ketones: methyl ether ], euch as 
alcohob: acetorwss. such as o butanel and t-butyl atBChoi and ■ methyl ethyl ketone: dnnethyl 
sulfoxide. dmethylflMmamide. etc. are mentioned. These may bo used independentJy and may use 
two or more sorts together. 

[0074] This hvention S is a spacer for Squid crystal dispby comportents which makes the ^Hr 
potymerization byer which has a functional grou«> form in the above-mentioned psrticb front 
face, and makes ■ long-dain sikyi compound come further to react to the crsft-potymerizstion 
byer which has the above-mentiorted furwtionat group by makong an oxidizing agent react to the 
particb which has a redudbSty radk»l on a front face, making the ^ove -mentioned particb 
front face generate a ra<fical. and making the polymerization nature monomer which has a 
functional p^up with thb raificd as the starting point react. 

[0075] The particb which has the redudbffity ratScd used in thb irwention 5 on a front bee b 
the same as that of the partide which has the reducMity radical explained in full detaS « 
explanation of thb invention 1 on a firont face. The oxitSzer used in thb invention 5 b the same 
as the oxidizer expbined in fud deUfl in explanation of thb invention 1. 
[0076] The polymerization natire morvxner which is not fimiteit especbly as a polymerization 



nature monomer which has the functional group used in thb invention 5. for example, has 
functional cro(«s. such as a csrtMxyl troupe a hy^oxyl p9«p. tfie amino r'oup. an amide group. 
«i epoxy group, a sulforw ra<£cal. a suHhydryl c^oup. and an isocyanate radical; the vinyl 
monomer which gerterates the above functional pw4»s with means, such as hy<frolysis. addtion. 
condonaation. and ring breakage, b mentione d . It b not Gmited espedaDy as such a monomer. 
For example, an acrySo add (meta). 2-(meta) acryloyloxyethyl succinic acid. 2-(meta) 
aeryloyloxyethyl phthaSo add. 2-hydroxyethy1 (meta) acrybte, 2-hy(koxyprtipyf (meta) acrybte. 
A g^yccfrrf (meta) acrybte aMtybta H-vinyl fomwmtde. N-v«iyl aeetamide. acrybmide (meta). 
ghrddyl Oneta) acrybte. Gamma-methaoryloxprcpyf trimethoxy s3ar«e, p-strffonic-acid styrene. 2 
-(ac i yloy b reino)- An isobutane suifonb add. acryloyl (meta) bocyanate. Polyethytene glhf cd 
mono ch r o me (meta) acrybte. potypropylene-gV cd monochrome (meta) acrybte. Alyl ebohol. an 
itaconio add. a wotu rw o acid, allyl glycidyl ether, dmethybminoethyl (meta) acrybte. 
iSmethybmmapropyl (meta) acrybte, etc are mentioned These mey be used bdependently and 
mey use two or more sorts tecather. Moreover, in addition to the p olymerization natvre monomer 
d fanetional roup, eopelymoriutian of the pelymariiatien nature 



[0077] Although it b not Smited espedaMy as reaction tamperatm of graft polymerizatien 
reaction time in case the pvft pdymerization byer which has the abo v e m en t ionod functiond 
roup b made to hnn. the vbwpoint of the viscodty of roaetien tana or a system to 30-100 
derooa C are desvaMo. 

(DOTH Mareowar. aWwuih net bniled espodaOy as a solvent of r«ft pelymorizatien reaction 
mie^ mo moMO a m c w or mo wour eioBpenoenK nom ■ eenne viewpemc oi me a 
ondbar or water, and a potar aehnnt b daairabla. Tho aamo tMni at 

solwc wKdi it was not bnitad oapodal^ aa the above 'mentionod polar organio solvont. far 
example, was nustratod in wiplsnation of ttas invontion 2 ate. b mentioned. 
BK>79] Tho spacer for E«iid eryttal dbpby components of tNa invention 5 makes a lQnr*chain 
aliyl oonipeimd ooine ftffther to read to the graft pdymarization byer vMoh haa the abova^ 
mentioned functiond groii^ It b not Gnatod ospocbBy aa tho abawo-mentioned long 'chan akyi 



■ . a. .. ■ .. ^J*_ J irtiilir i-tiiiii M ■- _|t_ J ^1, .iifir t. ,^,m ti.ii ■■ ..k^Ti. ^i.iTA li 

mDmyvyvanew wt ei^pi w^vn. e eaig wwi awyi vcar a pioim. mng— crwn gpyi.iuyv 
hMig i»ham aliyt i socy anat fc etc are we nti onad to a longrcfMM sikyI caiteojiyCo aoid Sat at the 
hebgenide and its sail, btv-chab aM aleohei and a br«-chain dhyl sulfb^ 
the carbon number ef the al^ pOiV of the ib o v e ' m e nU a n ed bng-choin alkyl compound 6-30 
are dessrsbb. These may bo used m d apon d s n t ly and may use two or more sorts together. 
[DQ60] Although cha n ges with classes of bng-vhdh alkyl cempowrf used as an approach of 
mekeig tho ab o ve m entioned bng'clian aStyl compound roacbng to the raft polymerizstion 
byer whwh has the above-mentioned functional grouv^ the approach of perfbnraig n er^nio 
solvents, such as a methyl ethyl ketone, a tetrshydrofvan, tekiene. a xylene, and ethyl ecetate. 
etc b men ti on e d for example. Moreover, the catalyst of an add alcafi. etc can be used 
acco ntn g to the need for a reactior«L 

[0081] Thb invention 6 by mdung an oxidizing agent react to the partide which has a redueSiOity 
ra<Scd on a front ^e. making the a t>pve m en tioned partide front face generate a r»(Scal. Br>d 
making tfte polymerization nature monomer which hes a functiorMl with thb radbal as the 
starting point react The graft polymerization byer which has a functional group b made to form 
in the above-mentioned particle front face. Further 8y makirqi the polymerization nature 
monomer M4«ch has an epoxy gfouft react to it. after in tf odu d n g the active group which has a 
polymer i zation nature vinyl group and/or polymerization initbtion abSty into the graft 
polymerization byer which hes the above-mentiorted functiond group It b the spacer for Squid 
crystal dbpby components characterized by making it come to form the graft polymerization 
byer which has an epoxy roup in the graft polymerization byer front face which has the above* 
mentioned functional roup. 

[0082] The partide whidi has the reducibility raifical used in thb invention 6 on a front face u 
the same as that of the partide which has the r ed uc M ity recficd exphaned in faP detafl in 
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explanation of thb iwvef^ i on 1 en a front fMO. The oxidUer used in thb invention 6 b the same 
as the ontfzer explained in fuD detai in oxpbnation of thb invention 1. 

6)083] The raft polymerization byer which haa a fiatctienol roup in thb invenUon 6 b the same 
es the raft polymerizetion byer which hes the functional roup exptairwd fiil detaS in 
explanation of thb invention 5. 

[0084] bi thb invention 6, the active roup which has a polymerizatbn nature wnyl roup and/or 
polymerization initbtion ^ility is introduced into the graft polymerization byer which has the 
a bo v e me nt io ne d functiond rmp- The method of making the compourKl which has the 
furwtiond roup in which a reaction b possMe. and a pdymerization nature >rinyl group to the 
functiortd roup of the graft pdymerization byer which has the above-mentioned functiond 
roup, for exampb as an approach of introducing a polymerization nature vinyl roup into the 
raft polymerization layer which has the abov e -men t kiried functiond roup react to the raft 
polymerization byer which has the above-mentionod functiond troup etc b mentioned It b not 
Smited espedaDy as such • compound for exampb. acrykncy Oneta) oxy-ethyl isocyanate. 
acryloyl (meta) bocyanate. an acryfic add OneUX acrySc- a c i d (meta) chbride, acrybmde (meta). 
glycidyl (meta) acrybte. etc ere mentioned. 

[0085} The method of making the peroxide wfuch has the functioral group in wWch a reaction b 
poss^ to the functiond group of the graft polymerization layer which has the above-mentiorted 
functiond roup, for exampb as an a ppro a di of introducir«g the ective roup wrhich has 
polymerization initbtion ab%ty into the graft polymerization byer which has the above- 
mentioned fixwtiond rovP> an azo compound etc react to the raft pdymerization byer wiech 
has the above-mentioned functiond group etc b mentionod It b not Grdted especiaOy as such a 
compourtd for exampb. a 4 and 4-azob b -4- c yer>o^T» a leric-acid 2. and 2-ezobi»-2-(2- 
imidazoGne) proparte etc. is mentioned. 

[0086] After introducing the active group which has the active group ar>d/or polymerization 
initistion abSty which have the above-mentioned polymerizatjon nature vinyl group into tho graft 
polymerization byer which has the ebove- mentioned functiortd group, the pdyrrwrization nature 
monomer which has an epoxy grow b made to react to it fielher in thb mvention 6. 
[0087] The polymerization nature monomer which haa the epoxy roup used in thb invonticn 6 b 
the same es the polymerization nature monomer which has tho opoxy rw explained in fiiB 
detail in explarwtion of thb invention 2. 

[0088] Moreover, in addHion to the polymerization nature monomer which has the above- 
mentioned epoxy group, copolymerization of the polymerization nature monomer which has the 
a bove m e n ti oned epoxy group. arKl tho monomer of copolymerizebb others may be carried out 
What was akistrated as the polymerization nature monomer which b not limited espooidly as the 
above and other monomers, for exampb. has an epoxy roup in explanation of this invention 2. 
and a monemer ef eopdymerizafale ottiors. the same thin^ etc are mentioned 
G0089] A graft pdymerization byer does net exfoliate from e partide front face, and the spacer 
for iqad eryatd d ii pb y ccmpenerto of thb inverition 6 has the high e<ttesion over a auhatrate. 
Theroforo, GQwd crystal la not poButod and the SquMi crystd dbpby component which comes to 
use the apacar far 6qud cystd dbpby components of thb invention 6 does not have generating 
of tho dbpby nentaiifanmty by miration of a spacer etc 

[00909 Thb invention 7 by making an oxidbing agent reoct to tho pertida which has a rodudbifity 
radfcal on a front faea. making the above-mentioned particb f^ont face ganerato a radbd, and 
mdung the pdymariiation nattm monomer wMeh haa a fbwtbnd row with thb radwd aa the 
starting pomt react The raft polymeri z at i on byer a^ach haa a frmcticnd roup b made to farm 
•I tho abowa-mantioned particb frorA face. Further By making the polymeiixatiuii nature 
monomer wMch has a bftr^hain dkyi rei9 roMit to it, after btrodbeng tho aethm r«i9 
has a pntymwniatinn native vinyl roup and/or polymeriiation vntiation abSty into the raft 
pdymori z at i on byer whbh has the above ■men t ienodfanctiond roup It b the apacer far liquid 
crystal dbptay conpenents chsractenzed by making it eemo to fSorm the raft polymerization 
byer which has a bng d lan aftyl roup in the raft polymerization byer front faoo which hea 



the same as that of the partide which has the redudbaity radbd explained in fuO detail in 
explanation of thb iwvo n tien 1 en a front faooi The exkfizariiaad ei thb mvention 7 b the aame 
as the oxidizer oaqi b ined in fuB dotaB in explanation of thb invantien 1. 

[0092] The raft pdymerization layer which has a fUietlond roup in thb bve n ticn 7 b the aamo 
as the graft pelymerUation layer wMch has the functiond group explained in fUI detafl in 
explanation of thb eivcntion S. 

[0093] bi thb invention 7, the ective roup which has a polymerizetion nature wnyl roup end/or 
polymer i zatbn initiation abiSty b introduced into the raft polymerization byer which has the 
ebove me n tioned functiond roupw The spproach of introducing a pdymerization nature vinyl 
roup bto the graft polymerization byer which has the a b ove-men t ioned functiond roup b the 
same as the approadt explairwd in full detail in expbnation of the spacer for Squid crystd disday 
components of thb wwerttion 6. 

[0094] The approach of introducing the active roup which has polymerization initiation abiity 
into the raft polymerization byer which has the a bove-mention e d ftaictionat roup b the aamo 



0 detaB in expbnation of thb invention 6. 
[0095] After introducing the active ro(a> which has the active group snd/or pdymerizetion 
ntietion abiSty which have the above-mentioned pdymerization nature vinyl group into the raft 
pdymsrizetien byer which hes the above-morrtioned fiawtiond roup, the po l ymerizrtion nature 
monomer which has a bng-chsin alkyl roup b made to react to it further in thb invention 7. 
[0096] The polymerization nature morwmer which has the kx i g - chai n aOqrl roup used in tftb 
invention 7 b the same as the polymerization nature mofwmer which has the lon g -ch a in sRtyl 
r^Mp exptsirwd in fuO detafl in expbrvation of thb inverrtion 4. 

[0097] Moreover, in addition to the polymerization natire morwmer which has the atxsve- 
merttiooed ton g - cha in aflcyl groupi eopdymerizstion of the polymerization nature monomer which 
has the abov e -men ti oned bng-ehain akyl group, and the monomer of copolymenzBt>b others 
mey be csnried out What was iikistrated as the polymerization nature monomer which is fKit 
Smited espedaDy as the above and other monomers, for exampb. has an epoxy roup in 
explan a tion of the spacer far Squid crystd dbpby conponertts of thb invention 2. and a 
monomer of co pdymer iza bb others, the same thing, etc are mentioned 
[0098] Two ^ass sUistrates with which the orientation film and a transparent dectrode have 
boon o nr>r> g ed thb invention 6 The spacer for Squid crystd tfisptay compone n ts of thb invention 
1. the specer for Squid crystd dbpby components of thb inverrtion 2, The spacer for Sqind 
crystd dapby comporterrts of thb invention 3. the spacer for Squid crystal <Sspby comportents 
of thb invention 4. the spacer for EquM crystd ifispby components of tNs irrvention 5, the 
spacer for Squid crystd <Sspby components of thb invention 6. Or it b the Squid crystd dbplay 
com p o iie n t whidi counters through the spacer for Squid crystd dbpby components of this 
inverr ti on 7 and by which Squid crystd b endosed b e tw ee n the above-mentioned ghss 
substrates. As the abovo-menticnod Squid crystal dbpby component what was shoam tn 
cfcaw ajg 1 b mentioned far oxanpb. 
[0099] 

DExampb] Althour> an exampb b Iwig up over bdow and thb invention b explained to it in 
mero detaiL thb irrvention b not Smited only to these examples. 

[0100] The mixed Squor of the drvinybenzeno 100 wdght section and the benzoyHperoxide 2 
wei ^ aactien waa added to the 3% water-so k ition 800 weight section of exampb I production 
of tho particb whbh hes s redbciiSty racScd on a from face) polyvinyl aleohoi it artatad with 
tha hemogarazor. and grain refining was performed The temperature up ens eanbd out to 80 
daraoa C under tha nitrogan air cwrent. agitating after that and the reaction waa porfermed for 
15 hours. Thennen aichanga wiatar and • mothand porfonnod cl as sJicaticn a ct u di on far tho 
obtabad particb after waahir<g. Tha obtainadpartidaa are me a n par tkJ a Jamatar 
aftflmicromoter and CV yakia o5.andpai fo i i nad tha next actualicn by makii^ thb particb «to a 



[0091] The pertieb which has the rodudbifity radbd uaed l« thb imention 7 on a front face b 



[0101] (Plroductien of tho particb which Ims a polymerizatbn byer) the aeed partide child S 
woiiht aoetion obtained by tho aeparabb ftadt by the bn-oxc hs n g o- w a ter 2S0 wdght aoetioa 
tha methyl methaorylate S weight seetierw and the above-mentioned actuation — ■ in a 
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aftor.mriunt SOWKETA distributo onoufK it •gitjted to honi«can«tty. Nitrogen was 
introduced into th« «y«t«m and duning was contimMd at 30 depves C for 3 hours. The saoond 
ceiiwn anvnoniim wAition ofnitne aci^12.S waight taction of ai mob / L B^ustod in tha l<N 
nitrio-actd water aoUion was addad to tMi, and it reactad to it for 5 hours. Roaction mixturo 
was taken out after reaction terminstkyi vid reaction miirturo was earriad out to lha partklo the 
*♦ eieeption with the S-mieronwter membrana filter. Ethanol ml an aeotflna washed thts 
partielo enougK and the vacuum dyer per fo rmed rediead prwnro dr^pni. 
[0102) Evaluation and the swface con^onent mn»hv» ^ &0tKimi roinfbrcament oT • 
apaear waro poHbrmed by the Mewint vproaeh usins this particle, a result — dynamici 
roMorcomem (IQft K value) - 420k|f/iMit2 it U — Itethyl inethMn«(^ 
front bee at a result efTOF-SlMS analysis. 

[0103] (Ewakntien or dynamiea roMveemenOtho psrtMda ebtainadusini the mnAo 
c«n«ressien test meehm (PCT-2Qa Shhnadni Conk mAa) by the cyGnder smooth and faea 
with a dnmeter [ made from a dumcnd ) of 50 iraerometors — a27| [/sooond ) eompressien 
veloesty and the maxkmxn triW — too heavy — the comprassion test was performed by lOg and 
K value was calcuiatad from the roOowint formula. 

f»-t( Ks (3/root2) and f^S-3/2 and )/2F: The too heavyvalue in 101 compression sot of a 
partidaOig} 

S: the compr essi on in 10% compression sot of a particle — a variatien rate (mm) 
RTheradus of a partide bmO 

[Ot04] (Surftca component anriysis) Twio of Itf h t moU • 
equipment (TOF-StMS) analyzed. AeeordSng to I 

constitutes the front face of each presentation from Che number of eounU of the n 
which can analyze only the about ttOI-mi cr ometar pole front face of the thicluness drection. and 
is detected in the area section of Ol-micfometsr angle b oompUable. 

[0108] Ihe same actuation as m essmpla t was perform e d except having used the bwyiaerybta 
8 wai fht aaetion for composition of the pertieb aMch has an example 2 polymarixatian layer 
instead of methyl metfwaybte as a pdymerixstion nature monomer. The spacer was evaluated 
using thb partide. a result — dynambs re i nfcf ce ment (10% K value) — 42Qhcr/mm2 it b — 
bivyberybta exbted in the spaear front feee aa a result of TOF-SIMS analysb. 
[0106] The same actuation as an exampb I was per f ormed except having used the hydvxy 
methacrybte S weight aaetion for composition of the particle which has an exampb 3 
polymerization byer instead of methyl methacrybte as a potymerization nature monomer. 
Hy^wyethyl methacrylate existed in the spacer front lace as a result of TOF-SMS analysts. 
[0107] Furthermore, the partide 2 weight section and the toluene 30 weight section which were 
obuinod here were stirred at 60 delves C in the separabb fbsK, and the Dtpbouti nitki JIRAURl 
rate 0.04 weight section was <£ssolved in this at the toluene 4 weight section, and it added. The 
propyl isoeyanate 5 weight section was <Sssolved this at the toluene 5 weight section, and it 
added. vt6 reacted at 80 decrees C for 6 ho«n. Reaction mtxtm was taken out after reaction 
tennirtation and reaction mixture was carried out to the partieb the ** exception with the 3- 
micromeler membrane filter. The acetone washed this partide enough and the vaouan (kyer 
performed reduced pressve drying. 

[0108] The spacer was evabatad using thb partide. a result — dynamics re i nforcement (10% K 
value) — 420kgf/mm2 it b — the propyl roup existed in the spacer front fcce as a resdt of 
TOF-SWS analysis. 

[01 09] The exampte 4 tetrwnethyloimethane-tnacrytate 60 weight section, the divinyRwnzene 20 
weight section, and the acrykwMtnle 20 weight section vrere rraxed to homogerwity. the carbon 
bbck 12 weight section was added to this, and homogeneity was made to distnbute carbon bbck 
over 48 hours using a bead trSL The t>ertzoyl-peroxide 2 weight section was mixed into thb 
monomer mixture at homogeneity, and thb was further suppfied to the 3% water-soKition 850 
weight section of polyvinyl abohoL After agitating well and performing grain refirwi^ the 
temperature up was carried (XJt to 80 degrees C under the nitroffen air current, and the reaction 
was perfwrned for 1 5 hmrs. Thermion exchange water and a methanol performed dassificatien 
actuation for the obtaxted partide after wasNng. The obtained particles are mean-partide- 



<Sameter s8.(knicfometer and CV vakM =5. and performed production actuation of the partieb 
which has a pdymerizatitfi byer like an exwnpb 1 by making thb partide intos seed partide 

child 

[0110] The spacer was evakuted using thb partide. a result — dynambs r d nfer camen t (10% K 
vdue) — 420kgf/mm2 it is — methyl meUwerybto ejosted in the spacer front face aa a result of 
TOF-SDIS analysa. 

[01 1 1) The nxxad Kquor of the divnytwnzene 80 weight seetioa the hydroxyethyl methacrybte 
20 weight section, wid the benioyHMroxide 2 wei^ sactien wM added to the exampb S 
swfaoe-active-«cBnt high tenor's M-08 (DaiHda Kogyo Sdyaku Co. UdL make) 3% water* 
sekjtion 800 wd^ section, it agitated with the hemocaninr. and grain refinbf waa perfemed. 
The tamperatwe up was earned out to 60 degrees C under the ntrofen dr eiarent. agitatint 
aflar that end the reaction was perfonned far 15 hem. Themiion exdianfa water and a 
mothand perfrMmed dassifieatien actiiatiM Cor the obtained pertieb after wasMng. The obtained 
partbbs are mewrpartieb-dbanetw sO.Ombrometer and CV wdue ^S. and psfformed preAietien 
actuation of the partieb whbh has a pdymerization byer Bie an exampb 2 by mdiing thb 



[Olia The specer waa evduated using thb partide. a residt-~dy»amfcsreinferce m ent (10% K 
vdue) — 400kcr/nn)2 itb — tatfybcrybte exbted m the spacer froftt face as a result ef TOP- 
SU4S analysis. 

[01 13] The seed partieb child 6 weight eectiencttamed in tiw 10% liytfcu gei i p ei uxide-adution 
60 weight section, the acetone 70 wei^ aeCtiiia and the exam^ 1 was put bte exampb 6 
separabb aask. «d it stM for 30 mnitea. and the methyl mekhecrybte 5 wei^ section and 
the irorrnndbte 7 lv<^ 20 weight section were addad to thb; and il stinred at SO deirees C 
far 3 hours. Reaction mixture was taken out after r eacti on ter mination and reaction mixture was 
cenried out to the partieb the *• exception with the 3-iia cr ometer menjbran e lUlar. I 



an acetorte wadied Iba partieb aneui^ and t) 
drying. 

DD1 14] The spacer waa evakiatad using tMs partieb. a resdt ~ dynambs reinfor c ement (10% K 
valua) ~ 420kflf/mm2 it b — methyl nwthaerybte existed n the spacer front face aa a result of 
TOF-SMS analysb. 

[01 1 9] It repbeed with exanvb ef eamparbon 1 pdyvwiyi deohd. and the seed partide chiM 
was produced usa^ the surfactant high tenor N-08 (DaiHehi Kogyo Seiyaku Co. Ltd makeX and 
the partide which has a polymerization byer Oie an exampb 1 continuously was produced The 
spacer was evakiaied using thb partide. a result — dynamiea remforeemen t (10% K vakie} ~ 
420kif/mm2 it b — the divinyt>enzene existed in the spacer front face as a result of TOF-SIMS 
analysis, and existerwe d metfiyl methacrylate was not abb to bo checked 
[0116] After addng the seed partide chBd 5 weight section obtained in the iort-exchange-weter 
200 wmiht sectiorv the methyl methacrybte 5 weight sectiorv and the exampb 1 to exampb of 
comparison 2 separabb flask and Astirbutir^ it enough by SOKDCETA. it agiUtad to 
homegerHHty. ffitrogen gas was introduced into the system and churning was continued at 30 
devoos C for 3 hours. Benzoyl-peroxido ai weight section edition was carried out artd it 
reacted to thb for 5 hour*. Reaction mixtire was taken out after reaction termination tnA 
reaction mixtva waa carried out to the partieb the ** exception with the 3-micrometer 
membr a rw fSter. Ethartd and an acetone washed thb partide cnougK and the vacuum cfc-ycf 
performed reduced pressire Aying. The apaeer was evduated uairtg tNs particle, a resdt — 
dynamics revifarcement (10% K vducd 42akgf/mm2 it b — tile dMnyBwnzene ensted in the 
spacer front face as a result of TOF-SMS analyds, and existence of methyl methacrylate was 
not abb to be checked 

(OUT) The same actuation as an exampb 1 was per f ormed except having used the 
dbinybenzeno 20 weight section and the burybcrybte 80 wei^ section for composition of the 
pertide which has an exampb of comparison 3 redu ca iifty ra<Scd on a ftnont face. The spacer 
was evaknted using this particle. Arwi the obtained pertide was very weak and dynambs 
rehfarcement (10% K vakie) was not abb to be measured Lawybcrybte and a dvbjHbenzene 
existed m the spacer front face as a result of TOF-SMS analysis. 
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[01 18] It repbced with exampb 7 polyvinyl alcohd. and the seed partieb chad was produced Eke 
the exampb 1 using hydh»xyethyl ceUubse, and the partide which has a polymerization layer Eke 
[ it b the same and ] an exampb 1 continuously was produced The spacer was evalusted usirxg 
thb partide. a result — dynamics reinforcement (10% K vakte) — 42Qkgf/mm2 it b — methyl 
methacrybte existed in the spacer front face as a result of TOF-SMS arialysis. 
[0119] The mixed Bquor of the divinyft>enzene 100 weight section artd the benzoyHperoxida 2 
weight section was added to the 3% water-solution 800 weight section of exampb 6 (production 
of the partide which has a reduc&>Xty radical on a front face) polyvinyl abohd. it acitated with 
the homo g entzer. and grain refining was performed The temperature up was carried out to 80 
deroea C under the nitrogen air current aptating after that artd the reaction was performed for 
15 hours. Thermion exchange water and a methartd performed cbssification actuation fx the 
obtained partide after washing. The obtained particles were mean-particle-dbmeter 
=8.amicrometer and CV vakie =5. When surface analysb was performed in TOF-SIMS. the OH 
ratficd of the polyvirtyl abohd origin was checked on the front face. The rtext actuation was 
performed by makJrtg this partieb into a seed partieb child 

[0120] (Formation of a resctant craft pdymertzation byer) After addir^ the seed partide child 5 
weight section obtained by the iorr-exchwtge-water 95 weight section, the itycidyl methacrybte 
5 weight section, the methyl methacrybte S weight section, and the abova-fnentioned actuation 
to the separabb fbsk and distrftutirtg it enough by SONIXETA. it agitated to homo g eneity. 
NitrT«en gas was inboduced into the system and churning waa continued at 30 dareea C for 3 
hours. The secortd cerium ammonum sokxtion of nitric add 10 wei ^ section of Oil md/L waa 
added to thb. and it reacted to it for 5 hoirs. 

[0121] Reaction mixture was taken out after reaction termirtation artd reaction mixture was 
carried out to the partieb the ** exception with the 3 -mic r orTteter membrane filter. Ethand artd 
an acetorte washed thb partide ertougK and the vacuum 6rfw perfarmed reduced pressve 
<kying. About the obtained partide. the ekrtion test artd the adhesive evakation to Bquid crystal 
were performed by the following approacK The result was shown in Tabb 1. 
[0122] (Ekition test to liquid crystal) 0.1g of obtained pvtides was «stnbuted to liquid crystd 
(Merck [ Co. ) make: ZU-4720-000) 2mU and it was bft at 80 degrees C for 200 hours. Then. 
Gqukl crystd was edbcted and the gas chromatography investicated the purity of Bquid crystal. 
[0123] (Adhesion test) k sprinkled to the gbss substrate (the Nissan chemistry company make: 
SANEBA150 230degree-Cx 1-heur bakmg behind a spin coaO which the pdyimida orientation 
film was applied [ glass substrata ] and stiffaned the obtained pertide. After heetihg thb 
substrate on the temperature condttiorB of 150 deroe-Cx 1 hour for 120 devae-Cx 10 
mnitBS. the ear blow trid was performed The air blow trial was carried out by spreying ar for 5 
sec ond s fnm the tSstanco of lOem from a siibstrate from an ear gun (3 kgf/cm2). and re- 
measiging the rmanber ef the pertide which r e m ai ned after measigirtg the partide number wwthin 
a pr e de t ermine d visud fidd with an optied micrescope. 

[0124] The aanie actuation as exampb 9 (production of the partide wMeh hes a redudbSty 
radbd on a front face) exampb 6 «m performed. 

(Formation ef a reeelant craft pulyiiNN nation byer) The same actusbon as an exampb 8 was 
performed except havini used hydroxy e thyl metha ei ylate instead ef methyl methacrybte. About 
the ebtamed pertide. the dutien test end the atfwsbe evduatien to Squid crystd were 
perfbrmed Bie (he exampb 8. The result waa ahewm b Tabb 1. 

[012S) The same actuation aa exampb 10 (prpduetien ef ttte partieb whbh haa a redudbSty 
radbd en a front face) exampb 8 waa par formed. 

(Formation of a reactant raft pdymarbatien byer) The same actuation as an exampb 6 was 
perTermeo except navng usea we ryevyi auyr compnra uuhii msie ae or pyenyi iiieuiau|Mie> 
and having used hydi uxyettiyl mathecrytate mitead of methyl methacrybte. AboiA the ebteined 
partide. the dution test and the adhesive evduatien to K^fld crystd were perfarmed Bie the 
exampb 8. The readt was shown n Tabb I. 

[012«) The same actuation aa exampb 11 (production of tiie partide whbh has a redudbXty 
radcd en a front face) exampb 8 waa per fc rmed 

[0127] (Fennation ef a reactant raft pdymerizatien byer) After addaig the seed partide daM 5 



weight section obtained by the ien-exc ha nce -water 100 weight section, the bopropyl afcehol 30 
weight sectiof^ the glyeidyl meth a crylate 45 weight seetiort, artd the d>ove-mentio(ted actuation 
to the separabb fbsk and distributing it ertough by SONIKETA. it agitated to homogerteity. 
Fvthennore. it stirred by addng the ammoniim persulfate 0.15 weight section and the so<Sum- 
hyd^o g ertsulfite 0.003 weight sectiorv artd making it fuOy dissolve. The system was ortce 
de c ompressed with the pianp. rtitrogen gas was introduced after that and stirring was contirtued 
for 30 rrxnutes. The temperature up of thb was carried out to 50 degrees C. artd the reaction 
was continued for 2 hova. The system was cooled 2 hours after, the tetrahydrofuran 100 weight 
section artd Bttb hydroquinone were added and the reaction was stopped 
[0128] Reaction mixture was taken out after reaction termination artd reaction mixture was 
csrried out to the partide the ** exception with the 3-micrometer membrarte filter. This partieb 
was enough washed in the te tra hydrof u r a n artd the vacuum dryer pei f orrned reduced pressure 
<kying. About the obtairted partide, the ekition test artd the 8<fftesive evakiation to fiquid crystal 
were perform«d Gke the exampb 8. The resdt was shown in Talib 1. 
[0129] The exanvb 12 (production of partide which has reducMlity radicd on front face) 
trimethybbropane-tnaGrybte 50 weight sectiorv tite diwtybenzerte 40 weight section, and the 
acrybnitrib 10 weight section were mned to homogerteity. the carbon bbck 1 2 weight section 
was added to thb. and stirring was performed for 48 hoirs using the bead miD. The bervzoyH 
peroxide 2 weight section was mixed into this monomer mixture at homogenwty, artd this was 
further suppfied to the 3% water-sokition 650 weight section of polyvinyl abohoL After stirring 
ertough and performing grain refirting, under the ni tr ogen air current the temperature up was 
carried out to 60 degrees C. and the reaction was performed for 15 hours. Hot water artd a 
methartd performed classification actuation for the obtained partide after washing. The obtained 
particles wore mean-particb-diameter =8.0micrometer and CV vakie =5.0. artd were bbck. When 
surface artalysb was perfbrmed in TOF-SMS. the OH radbd of the polyvinyl abohd origin was 
checked on the front face. The next actuation was performed by making this partide irtto a seed 
partide dtdd 

[0130] (Fomtatkm of a reactant raft polymerization byer) The sante actustion as an exampb 8 
was performed About the obtairted pertide, the ekition test artd the 8<ftte3ive evakiation to liquid 
crystd wero peifontied the exampb 8. The result was shown in T^le 1 . 
[0131] The rnxed fiquor of the tfivirryttienzene 80 weight section, the hydtaxyethyl methacrylate 
20 weight aectieiv and the benzeyf-perexide 2 weight section was added to the exampb 13 
(production of partide which has redudbiSty radicd on front face) surface- a ctive-ag e nt h^ 
tenor's N-OB (Dai-khi Kovo Seiyaku Co.. Ltd make) 3% water-solution 800 weight section, it 
agitated wiOi the hemecerazer, and rat refnng was performed. The temperature 19 was carried 
out to 80 da«rees C wrider the mtregen dr cwrerit agitatint after that arid the reaction was 
perfbrmed fior 15 hours. Hot water artd a methend perfarmed daadficatien actuation far the 
obtained partide after washing. The obtained pa^dea were meerF'particb^'dbmBter 
=6Xba cr emeter and C4 vdue =5.0. When swface andyds was psrfermed an TOF-SMS. the OH 
radcd ef the hythoxyethyl methacrybte origin was checked on the frerA face. The nest 



[Oiaa (Tei mati Bn of a reactant raft pdymeriiation byer) The same acfawtien as an exampb 8 
was perfcrmed About the eblamed partide. the ekrtien test and the adhesive evaluation to i^u d 
crystd were parfarmed Bie the exampb 8. The result was shenwi n Tabb 1. 
' [0133] The nxxed of the dbbyfeenzene 100 weight aectien «id tfie bmeyl-perexide 2 
wei^A aecticn eiaa addad to the 3% wa t er — 'stttitwt 800 wei^it aeotion of exampb of eompmson 
4 pdywavl etaohol, % artated with the homecemzer, and rein refining waa perfarmed The 
temperabra up waa carried eul to 80 daraes C laider the dtregan ar current agjlating after 
that and the r e ac t ion was performed for 15 hows. Thermion exchange water and a methand 
perfor m ed daadficatien actuation for ttte obtained partieb after washing. The obtained particles 
were u i swi p w tid e d b meter =ejOnnierematar and CV vdue c5.ft About (he obtained pertide. 
the dutien test «id the sdwsiM evaluation to iquid crystd were performed Bte the exampb 8. 
The resdt wsa shewn in Tabb t. 

[0134] 80| of perticba ebtdned in the exampb 4 of exampb ef cemperisen 5 c 
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miasd in tho alcohofio solvent, tnd Sf of 0.2- fwic r om e ter methyl methacrytatB-(V«KM 
OMttuerytote oopotynwustion ftarticiet was m*d« to stick to than. This wss msde to c 
hMt trottmont snd tho partido which hss a reaction hyor wm compounded. About tho 
partido. tho oMion tost and Iho adtoi 
wamplo 8. Tho restA was shown in TaWo I. 
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[0136] The miied liquor Qf tho divinylMnzena tOO wotiht section and the benzoyf-p«roxido 2 
weight section was added to the 3% water-solution BOO weifht section of sxainple 14 (prodietien 
of the partido which has a radbdblity radicd on a front ^o) pdywnyl alcohol, it acrUtod with 
the homo t enizf. and train refming was performed. The tomperatare tp was earned out to 60 
deroea C under the nitrocon air current a(itatin| after that and the reaction was performed for 
15 hours. Thermion exchanto water and a methanol performed dsssification actuation for the 
obtained particle after wasWng. The obtained particles were mearrtiorticte-siameter 
=6.0miGrometer artd CV value ^. When sur^ee analysts was performed in TOF-SIMS. tho OH 
radkal of the polyvhyl alcohol orifin was checked on the front face. The next actuation was 
p erf ormed by makint this particle into a seed particle chSd 

[0137] (Formation of a reactant craft polymerization layer) the seed partide cMd 5 weight 
section obtair>ed by the sopard^ flask by tho iorr^chante-water 9$ weight sectiort, tho 
gtycidyl methacrylate 5 weight section, tho methoxy polyethylcne-gty c d mono-methacrylate 
(number of ethylene glyed units » 9) (Nippon 09 & Fats make-MA- 400} 5 weight aection. and 
tfw ab ove me n tioned actuation — 'n adcSUon. after making SONtKETA Astrftiute cnouih. it 
agitated to homogerteity. Nitrogen gas was introduced into the system artd chiming was 
continued at 30 degrees C f or 3 hours. The second cerium ammonium sokition of nilrie acid 10 
weight section of 0.1 mol/L was added to this, and it reacted to it for S hour*. 
[0138] Reaction mixture was taken out after reactkm termination and reaction misturo was 
carried out to tho particle the ** exception with the 3- m i ero n w tcr membrane filter. Ethanol and 
an acetone washed this particle erwugK and the vacuum dryer performed reduced pressure 
(kving. About the obtained particle, dyrwnics reinforeement was evalMtad ISm tho example I. 
sfHi the ehition test and the a^sive evakiation to liquid cryttd «mra performe d Bie tho 
examde B. The result was shown in Table 2. 

[0139] The same actuation as example 15 (production of the partich) which has a redudbSity 
radkd on a front face) example 14 was per fo rmed. 

[0140] (Formation of a reactant grtft potymerization layer) The same actuation as an example 14 
was performed except having used methoxy polyethytene-glycd mono-methacrylate (the number 
of ethylene g^cd units - 9) (»Cppon Oil & FaU make-MA- 4000) nstead of methoxy 
polyethylerw- g l y col mono-methacrytota (the rKn4>er of ethylene glycd unite = 9) (Mppon Oil & 
Fats make-MA'- 400X About tho obtained particle, dynamiea resiferttement was evahiated Bu 
the example 1. and the ekition teat and the adteswe evaluation to BqMid crystal were perfenned 
Sko the example 0. Thm result was shown in Table 2. 



[0141) The same actuation as eumplo 16 production of the partiela whidi has a rodudbiSty 
nMfed on a front bee) example 14 was per form ed . 

(0142] (Fonnation of a reoetant |raft polymerixotion layer) The same actuation as an example 14 
was performed except hevint used the gtyvUyl aOy( compound ether aatesd cf ^yodyl 
methacjytate. About tho obtamod particle, dynamic t leMiwoeiiiBiA was evaluated Ae the 
example I. and tho ekition tost and the odtesive evaluation to Squid cryttd were porfemied IBio 
the exwwte 8. The result wot diewn in TaUa 2. 

[OlO] The same aehiatian at extmpb 17 (production of the particle whkh has a redudbiEty 
rodcd on a frarA face) example 1 4 was perfonnodL 

(0144] (Feimstion of a roactant vtft PoNmerication layor) the toed porticle child S we«ht 
section cbtarad by the tepvaUt fltdi by the ion-exehv«r-wster 1 00 weight taction, tiw 
iaoprepyl doohd 30 wd^it soctiorv tho ^ycidyl mothaorylato 40 woi^tt tocti o t v ttie methox y 
O dy e thytoio dy e d mono melh acr y U to (number of ethylwie glyod uniu ■ 9) (Nippon 08 * FoU 
wk s MA*400)10sraighttocticn.tndthoabove m anfl onod octuation — h adJtion. dtar 
mdkaic SONKETA dntributo onougK it sgittod to homofan ei ty. Fwthermera. it stirred by 
addht the ammomaw portulfato 0.15 wdght toction snd the ao dii wn-hy^o g e nsu llite 0003 
weight aection, and mahir« it lUiy dhiofcra. Tho tyctem was once deoomprettod with the punp, 
fdt r otan (at was etbrodueed alter thtt end stirrinc wat eentinuod fer 30 minutoa. The 
t ampar a t u re up of thb wos carried cut to 50 depeet C and tho reaction wss co nt Wi ed for 2 
hour*. The tystam wos cooled 2 hours after, the tstid iy d r u fc at it 100 wei|M section snd Gttie 



C014$] Rea c t io n mixture wss taken out after resction t o nni na t i on snd reaction mixture wss 

B fittor. This partido 
n dhfor performed reduced pressure 
it'yet^ About the obtaviod particle, dynanwca renforoemont wss evakieted Gke the example I . 
and the dution test snd the sAesive evahation to iqdd cryttd were p erforme d Gke tho 
easmpio B. Tbo rssufc wot shown in TsMs 2. 

(01 4$1 Ths exsmpis 18 (production of psrtide which hss reduoUfity rsdted on liont hes) 
b inn e t h ylo^rep a ne tri acryleta 50 wdght section. Ow dvinybomene 40 wdgtit aection. snd the 
ac ry lonitfaa 10«fd#* aoetion were mixed to homogeneity, the carbon bbck 12 wdght section 
wss added to tKs. snd stinring wos perfDrmed for 43 hours using the bead mil. The beraoyl- 
p e r o x i d e 2 weight section wos mixed otto tKs morwmer awttm at homogerteity. ar>d ttos was 
further suppGed to the 3t water-sokition 650 weight section of polyvinyl alcohoL After stirring 
enough and performing ffwSn refining, wider the ni tr o gen air current the temperature ip was 
carried out to 80 de^es 0, and the reaction was performed for 15 hours. Hot water and a 
n wl^^Wi>d performed classif ication actuation for tho obtained perticle after washing. The obtained 
particlea were mearr-particlo-iSameter sSAmcrometer and CV vdue ^.0. and were black. When 
surfece analysis was perforaied in TOF-SIMS. the OH radicd of the pdyvsiyl ak:ohd origin was 
checked on the front fice. The next actuation was performed by making this particle into a aeed 
pertidechad. 

[014*^ (Formation of a reactant graft polymerizstion layer) The same actuation as sn example 14 
woa performed. About the obtained particle. dyrtarrMcs reinforcement wss evakiated like tho 
example 1. and the dution test tnd the atttesive evaluatnn to Kquid crystd were performed I3«e 
the example 6. The result was shown in Tsble 2. 

[0148] The mned Kquor of the <fivinyfi>enzene 60 weight section, the hydroxyethyt methacrylate 
20 weight section^ and the bcfttoyl 'p erox i de 2 wetght section was added to the exampla 19 
(production of particle «*hich has redueibiEty ratfcd on front fmce) sxrfece-active-agent high 
tenor's fM)8 (Oat-khi Kogyo Seiyaku Co.. Ltd make) 3% water-sokition 600 weight section, it 
avtatod with the homogertizer. and grain refining was perfbrmed. The temperatire up was canied 
out to 80 devees C ur>dor the nitrogen air current agitatng after that and the reaction was 
performed for 1 5 hours. Hot water and a methand per f or m ed classification actuation for the 
obtaned particle after washing. The obtained particles were mean-partide-tSameter 
=8.(knicrometer and CV vdue =5.0. When swfsee anolysb was perfomied in TOF-SIMS. the OH 
r a dh t d of the hydroxyethyl metfiacrylate orign was chocked on the front fece. Tho next 
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sctustion wss performed by making this particle into a seed partido ddd. 

[0149] (Formation of a r(»ctant graft polymerization layer) The same actuation ss sn exsmpis 14 
wss porfbrmed. About the obtdned particle, dynamics re info r c e m ent was evskiated Kke the 
example 1. and the ekAion test and the adiesive evakiation to Rqwd crystal were performed Gke 
the example 6. The result was shown in Table 2. 

[015O] The mixed liquor of the dvinyt>enzene 100 weight section artd the benzeyt-peroxide 2 
weight section was added to tho 3% water-sokition 800 weight section of example of comparison 
6 polyvinyl alcohd. it agitated with the homogenizer. and pain refining was performed. The 
temperature up was carried out to 80 degrees C under the nitrogen air cun-cnt agitating after 
that end the reaction was performed for 15 houv. Thermion exchange water end a methand 
per f omied classification actuation for the obtamed particle after washing. The obtained pertides 
were mean-partide-diameter =6.0micrometer and CV vakie =5.0. About the obtairted particle, 
dyramics reinforcement was evakttted Cke the example 1. and the ekition test and the adhesivo 
evakiation to liquid crystd were performed I9ie the example 8. The result was shown in Table 2. 
[0151] 80g of particles obtained in tho example 6 of example of comparison 7 comparison was 
mixed in tfw alcoholic solvent and 5g of 0.2-mi cr ometer methoxy polyethylene-glycd mono^ 
methacrylate (nunber of ethylene glycd units = 9) (Nippon Oil & Fats make-MA- 400)-glycidyl 
methacrylate copolymerization particles was made to stick to them. This was made to cow with 
heat treatment and tho partido which has a reaction layer was compounded. About the obtained 
particle, dynemics r e infor ee ment wat ovahnted Bio tho oxampio 1. and the ehition tost and the 
adhesive evakiation to Squid cryttd wore perfDrme d fike the example 8. The result was thown in 
Table 2. 

[01 5d The mixed Bquor of the l^yckfyl methacrybte 50 weight section, the methoxy 
pdyethyhme-glycd mono-methacrylate (number of ethylene g)ycd units = 9) (Nippon Oil & Fats 
make-MA- 400) SO weight section, and the benzoyl p er oxkte 2 weight section was added to the 
example of comparison 6 stvfaetant high tenor's N-08 (Dsi-Ichi Kogyo Seiyaku Co, Ltd make) 
3% waters-solution 600 weight sectiort it agitated with the homogenizer, and pdn refining wss 
performed The temperatu-e up was carried out to 80 d^ees C under the fwtrogen air current 
agitating after that and the reaction was performed for 1 5 hours. Hot water and a methand 
perfonned classification actuation for the obtained particle after washing. Tho obtdned pertides 
were mearr-partide-tSameter =6.0mi cr ome t er and CV vakie -5.0. About the obtained particle, 
dynamics reinforcement wat ovahMted Bio the example t. and the ehition tost and the sdiesivo 
evakiation to Kqdd crystd were per fo rmed Bie the example 8. The rotdt wat thmwi h Table 2. 
[0153] 
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[0154] The mixed liquor of tho divinytienzone 100 weight sectmn arfd tho benzoyl-peroxide 2 
weight aection was added to the 3% water-sd u tion 800 weight section of example 20 (production 
of tho partido whidi has a redbc Wty radicd) polyvinyl dcohd. it a^tsted witti the homefonizor. 



and crain refining was performodL The temperstire up wet csrried eutte 80 dsgrees C under the 
isliugen sir current sgitstaig sfter thst snd tho rssctwn wss performed for 15 hours. Thermion 
exchange water and s methsnd perfermod olitdfiesbon actuation for the obtsaied partide sfttr 
wathbig. The obt a ined pertides were moanTortide^dnmoter =6.Qmieremeter and CV vskie =5. 
When surface miydt wot perfDrmed in TOF-SIMSL the OH roiScd of the polyvinyl doohd origin 
waa checked on the front faca The next actuation was perfomied by making this partide into a 
seed pertide dwU. 

[0155] (Formation of the graft polymerization byer which has a king-chain alkyl group) the seed 
particle chBd 5 weight section obtained by the separable flask by the ion-exchange-water 95 
wdght aeetioiv the laurylacrylate 10 weight sectioni, and the above-mentioned actuation — in 
oddkion. flfter making SONtKETA dntr3>ute enough, it agitated to homogen e ity. Nitrogen gas was 
introduced into the system artd ch urnin g was continued at 30 degrees C f or 3 hours. The second 
oerium emmonkan solution of nitrio add 10 weight section of 0.1 mois / L atfiusted in the 1-N 
nitrie-add water sokAion was added to tNs. and it reacted to it for 5 hours. 
[0156] Reaction mixture was taken out after reaction ter mi n a tion artd reaction n^xture was 
carried out to the particle the exception with the 3-micrometer membrane filter. Ethartd and 
an acetone washed this particle eiMNigh, and the vacuum dryer performed reduced pressure 
drying. About the obtained partida, dyrwmics rei n for c eme n t was evaknted Gke the example 1. 
artd the orientation condition was evakiated by the following approacK The result was shown in 
Tabki3. 

[0157] (Evakiation of an orientation condtion) The obtained particle wss sprinkled the substrate 
size [ of SOxSOmm ] end cd gap 6.0nNcrometer STN moW liquid crystd display was produced K 
is the foik)wint and the orientation cortdtion of Squid crystd was made and evaktatod The 
observstion comparison of the initial state (condition enpressed to eqdpment AC3V sfter cd 
proouctioni and eiectncar^potentiaf— OTrOrertce anpresston condtion (corKEtion which impressed 
the electricd potentid deference of 400Hz and AC50V for 5 seconds, and impressed it to 
equipment AC3V sfter thaO of a Squid crystd display was carried out with the polarization 
microscope, and idten it shone around a pvtide and an omission occurred sfter electrical- 
potenti d - di ff erert ce impression, it was estimated as a bnormoSt y orien tat ion gener ati ng. 
[015$] The same actuation as example 21 (production of the partide which hss s redudbaity 
reded on a front face) example 20 was performed 

(Formation of the graft polymenzation layer «Mch has a tong- cha in dkyi group) The same 
actuation as an exa mple 20 was performed except having used octyi methacrylate instead of 
laurylacrylate. h evaluated ebout dynamics reTforcemerA and an orientation condition as well as 
[ particle / which was obtdrted ] en example 20. The resdt wss thown in Table 3. 
[0159] The same actuation as example 22 bvoduction of tin pertide which has a reduoa)Sty 
rsdttd on a front foco) example 20 was performed 

[0160] (Formation of the vsft polymerization layer which has s lonr cha in alkyl group) the seed 
partide chid 5 weight section obtained by the separ a b lo fladt by the ion-exc ha n g e-water 50 
weig h t aectiofv the tsopropyl alcdwl 60 wdght aectioa the stearyl methacrybte 45 wdght 
soctioiv and the above-mentioned actuation — w% addtioiv after making SONOCETA dstributo 
enougK it aptated to homogeneity. Furthermore, it stirred by addng the ammoraum persulbte 
Ql15 wdght section and the ao di um hy^ o g ensu Btte OiXO wdght section, and makmg it fuly 
dissolve. The system wss ertco decompressed with the pump; istragen gss wss nAniJLi c od sfter 
thot end ttirrinf wos cofithuod for 30 minutes. The tamperstwe up of this was esnisd out to SO 
depoBs & end the rosction «*os eentinuad fcr 2 hours. The system wos eodsd 2 hours after, 
the ts4rdiydreA»sn 100 weii^ section and Bttle hydroquinone wore sdded, snd the rosction was 
Bt opped 

COISI] Resction mixture was taken out after rssetion terw rinati ew snd rosction mbrttvo wss 
csrrisd cut to tho psrtids the** exception with the 3 mi cr omotar membrsne filter. Thb psrtiels 
wss enou^ woshed n the tetrshyd^uAssn snd the vsouum dryer perfbnnod reduced pretave 
d^pvi^ It ovslUstod ifc out dynoneos renfbroement sndsn erientstion condition ss wsfl ss 
( pertids / which wos obtskwd ] sn exsmple 20. The result wss shewn in Table 3. 
[01M3 The example 23 (production of partide which has reduiAiEty rsdcd on front Hctd 
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trifnothylok)rap»ne-triac>vUt« 50 weiicht section, thw d3vinyl>«fu«n« 40 wetsM section, end the 
■orylonttrSo 10 weicht section were mtied to homogeneity, the esrbon bUck 12 weicht section 
was added to this, and stinring was performed for 46 hoirs usini the bead iriXL The benzoyH 
perruide 2 wei(ht section was mixed nto this morwrner mixtira at homoceneity. and Ihts was 
further sum>fied to the 3% water-solution 850 mnt|H section of polyvinyl alcohoL After stWint 
enough and per fo rmng grain refinini. under the nitrogen air eiwrent the temperature up was 
carried out to SO degrees C. and the reaction was performed for 15 hours. Hot water and a 
methartol performed dasstfication actuation for the obtained particle after washing, The obtained 
particles were mean-partide-dbmeter =6,0micrQfneter artd CV value =$.0. and were blacK. When 
surface artalysis was performed in TOF-SIMS. the OH rad^ of the polyvinyl alcohol origin was 
checked en the front face. The next actuation was performed by makint this particle vito a seed 
partMslo chiUi 

[0163] (Fonnation of the graft p olymenxation byer w^wch has a lonc" cha in alkyi poup) The same 
actuation as an example 20 was p er f orm e d It evakiated about dynamies reinforcement artd an 
orientation ccrwStion as well as [ partide / which was obtained ] an example 20. The result ««as 
shown in TaWe 3. 

[0184] The mixed Bquor of the divinytieruene 80 weight section, the hytkoayethyl methacrylate 
20 ww#ft tection, and the bcnzoyl-Wostde 2 weight taction kvm added to the eswnple 24 



evakiated about dynamics reinfercement ar>d an orientation contStion as well as [ particle / 
which was obtained ] an example 20. The resait was shown in Table 3. 
[0169] 



tonor'i N-OB (DahlcN Kogyo Seiyaku Co. Ltd make) 3% watcr-tekltion 800 weight aeetien. it 
■ptatfld with the homofcnizer. and srwi refbwig was pcrfenned Tfw tunpwture wn carried 
out to 80 depvM C wider the nitpacan air oimnt a^tatang sltar that, and the rwction was 
pel An Hied for IS hours, HeA water and a methanol perfenned clatiifi o alio n oc tu a ti on fior the 
flbtsnod partnte after wsshn^ The cbtaaied particles wore insin"porticla~diaineiter 
=8.ftnieronMter and CV s5.0. When surfeee anplysis was perfbrmod in TOF-SIMS. the OH 
rsdieal of the hydrexyethyl methacrytate origin was ohodtod en the front facoL The next 
sctustien was performed by mflkint tNs particle into a seed psftiele chad 
(0165] (Formation of the eraft polymerizstion hyer which has a len t - ch ain aOtyl croup) The same 
actuation as an esample 20 was peifniiNid It evakiatad aboid d^fnanvca loaiha cement and an 
orien tati on condition as wefl as ( partide / which was obtamd ] an exampie 20. The result wss 
shewn h Table 3. 

[016Q9 The nued Bquor of the dvinybenzene 100 weiiht section snd the benzayl-pero»dB 2 
weight taction was sddad to the 3k water-sohition 800 weight aoctien of example of comparison 
9 polyveiyl sicohot it aptstad with the homocamzer, and (ram rafineis was performad The 
tamperabre up was csnriad out to 80 defrees C under the nitrofen av cunwt afitating after 
that, and the reaction was perfenned fer 1 5 hom> Thermion exchange w ater and a methanol 
perfcrmed classification actuation for the obtdned particle after wasKng. The obtained particles 
were mearr-particle-diameter s6.0micrometer and CV vakie ^ ft evaluated about dynamios 
reirrforcement and an orierrtation coniStion as weO as [ particle / which was obtained ] an 
example 20. The resiA was shown in Table 3. 

{0167] The mixed liquor of the divinytieruene 20 weight section, the stearyl methacrylate 60 
weight section, and the ben z oyl ■ peroxide 2 weight section was added to the example of 
comparison 10 surfece-active^Bgent high tenor's N-08 (Oai-lehi Kogyo Seiyaku Co.. Ltd make) 
3% wster^sokjtion 800 weight section, it stirred with the homogenizer. stmI grain refining was 
performed The t emper ature up was carried out to 80 degrees C under the nitr o gen sir currerit, 
aptating after that, and the reaction was performed for 1 5 hours. Thermion exchange water and 
a methanol performed classification actuation for the obtained particle after washing. The 
obtained particles were mean-'partide-tSameter =6.0micrDmeter and CV vakte =5. ft evaluated 
about dynamics reinforc e mert t and an orientation cortdition as welt es [ particle / which was 
obtained ] an example 20. The result was shown in Table 3. 

[0168] The aame actuation as example of co m pa r is on 1 1 (production of the particki which has a 
reducibSty radical on a front hce) example 20 was performe d 

(Formation of a paft polym e rization layer) The same actuation as an example 20 was performed 
except havirtg used the methyl methacrylate 10 weight section instead of laurybcrytate. It 
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[0170] The mixed Squor of the divinyt>eruene 100 weight section and the benzoyK-poroxida 2 
weight section was added to the 3% w a ter- so kition 800 weight section of example 2S (production 
of the particle which has a reduc2>Sty rwScal on a front tmcvD polyvipiyt alcohoL it agitatsd with 
the hemo g enizer. and grain refining was performed The temperature up was oarried out to 80 
degrees C under the nitrogen air etaront agitating after thaL md ttw reaction was parformod fbr 
15 hows. Thermion exchange water and a methanol pofformed d sts lf icsticn actuation for the 
obtaeied particle after washing. The obtained particles wore maan-partiola-damotar 
s8.0micrometer and CV vakM =5. When stffboe analysb was performed in TOF-SMS. the OH 
ra(ficai of the polyvinyl dcohol ori^ was checked on the front faoo. The next actuation was 
perfermed by maiung Ihb psrtide into a seed partiela ehOd 

[OtTl] (Formation of lha vaft polymerization byer which has a bnctional group) the aeed 
partide chad 5 waid* Mction obtained by the sepsraMe flask by the ion-exehange-water 95 
■ tOwai 



- in addWoTK after making SONIXETA dbtrftute enou^ it agitatad to homogeneity. 
Mtraaan gas wss ■tbreducad into the system and chwning wss continusd at 30 desraes C far 3 
hours. The aacond eerksn aimnenknt nkitien of ritrio acid 10 wairfit aaction of ai mob / L 
a^iustad in the 1-N nitric-acid watv aokitien was sddad to this, and it reacted to it far S hows. 
Reaction mixture waa taken out after raaction tsrmi ns t i on and reaction naxtoa was carried out 
to tha partida tfie o# exception with tha 3*iMoronMtar mtmbrsne filter. Ethsnd and sn sostone 
washed tKs partide enou^v and the vaouian diyor perfbnnod raAica d proasurs (tying. 
[01 72] (Resction of a lorv-choin aOiyl eonvoimd) tha partide 5 weight leetion obuined by the 
tduens 80 weight saction and the A ov e -me nt ionad actuation by the separable Ibsk — in 
adJtioa after makif^SOKIKETAdbtffcute enough, it stirrad to homogeneity. Subsequently, 
after adcfr« the JtRAUMN add dhn-butyl tin 0.05 weight section and stirring enoug^ the 
sokition which melted the stearyl isocyarwte 5 weight section in the tokjerte 10 weight section 
was dropped. The tempersbre t« of the system was carried out to 60 degrees C. and the 
reaction was continued fbr 5 hours. 

[0173] Reaction mixtire was taken out after reaction termination and reaction mixtm was 
carried out to the particle the exception with the 3-micrometer m em br ane (titer. Tokiene and 
an a cetone washed this particb enoufK artd the vacuum dryer performed reduced pressure 
drying. About the obtairwd particle, dynamies reinfor c emen t was evaluated Ske the example 1 . 
and the orientation contfition was evahnted I3te the exampb 20. The result was shown in T^>b 
4. 

[0174] The same actuation as example 26 (production of the particle eMch has s redudbyity 
radksd en a front face) example 25 was performad 

(Format i on of the praft polymerization layer wKch has a fiinetiand pmgi} The same actuation as 
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[01733 (Reaction of a long-chain alkyt compound) tha partida 5 weight saetion ebtaaied by the 
separaMe flsdt by the tetrahydkv MRAN 150 weight section, the triathylamine 20 weight section^ 
and the a b o ve men ti oned actuation — in addftioit. after makiiv SONIXETA tfstributo enougK it 
stmd to hemogffieity. Subsequsntiy, ttw sdMion which mdted tita atiMrin add chkride 10 
weight section n the tatrahydrefuran 20 ewi^ section was dropped at the systonL The system 
was kept at 30 devws C it stirred fbr 3 hours, and the reaction was continued 
[0176] Reaction mixtwo was taken out after reaction termination and reaction mixture was 
csrried out to the particb the ** exception with the 3-m i crom e ter membr a ne filter. The 
tatrahydrofiiran and the metfianol washed this particle enough, end the vacuum dryer performed 
reduced pressure dr^nng. h evakiated about dynamies reviforeement and an orientation corMlition 
as weD as [ particle / which was obtained ] an exampb 25. 

[0177] The same actuation as example 27 (production of the particle which has a redudbiSty 
radical on a front face) example 25 was performed 

(Formation of the paft polymerization byer which has a functional ptiup) The same actuation as 
an example 25 was performed except having used the methaeryBe-acid 1 0 weight section 
instead of hydroxyethyl methacrybte. 

[01 76] (Reaction of a long-chain aftyl compound) the partide 10 weight section obtained by the 
separable flask by the tokiene 60 weight section, the triethylamine 1 weight sectiort, atwl the 
above-mentiorted actuation — in adcfition. after makmg SONDCETA dstrbute ertougK it stirred 
to homogerteity. Subsequently, the solution which melted the stearyl glycidyt 10 weight section in 
the toluene 10 w u i gl i t section was dipped at the system. The system wss stirred under reflux 
temperature for 6 hoirs. and the reaction was continued 

[01 79] Reaction mixture was taken out after reaction tenmirtation and reaction mixture was 

carried out to the partide the •* exception mth the 3-micrometer membrane filter. Tokiene end 

a methand washed this partide enough ar>d the vacuum dryer performed reduced presstra 

drying, it evakiated about dynamics re m farc e ment ar>d an orientation condition as wefl as 

[ partide / which was obtaned } an example 25. The resiA was shown in Table 4. 

[0160] The same actuation as example 28 (production of the partide which has a reducftiSty 

ra<Scal on a front face) exampb 25 wss perfonmed 

[0181] (Formation of the paft polymerization byer which has a frmtional group) the seed 
^ partide chiM 5 weight section obtained by the separable fbsk by the iort-exchante-watar 100 
wei^it section, the isopropyl alcohd 30 weight section, the glycidyl methacrybte 45 weight 
sectiorv and the above men ti oned actuation — in addition, after making SONIXETA dwtribute 
erMMigK it agitated to homogeneity. Furthermore, it stirred by addmg the ammonium persutfate 
0.15 weight section and the sodium-hy<kogertsulfite 0.003 weight section, and making it dbsdve 
enougK The system was once d e c ompressed with the pump, nitrogen gas was introdueed after 
that and stvrir^ wss continued fbr 30 mirwtes. The temperature up of this was carried out to SO 
devaes C. end tiie reaction was continued fbr 2 hotn. The system was cooled 2 hours after, 
the tetrahydrofuran 10O weight section srtd Ettie hyd'oqutnorM were added and the reaction iwas 



[OlSfl Reaction mixture wss taken out after reaction termin a tion and reaction mixture was 
carried out to the partide the ** exception with the S^-micremeter m eirbr s ns filter. This psrtide 
was enough washed in the te tia liydofai a n and the vacuum dhfcr performed reduead pressure 
*ying. 

[0183] (Reaction of a bng-cMn aOiyl compound) the partida 10 weight aaction obt^ied by tha 
separable ftask by the toWe 60 weight section, the triethybmine 1 weight section, and the 
above mwi ti oned actuation — in addWon, after making SONIXETA dsbrftuta anou^ it stirred 
to homogene i ty. Subseojently. the sokition which mdtad tha staarvt amine 10 wdght saction in 
tha tokiene 10 weight saetion wss ikeppad at tha system. The system was atirrad under reflux 
tiiium alia ii fbr 6 hem, and tha raaption ms oontouad 

[0184] Reaction mixture was triwi out after raaetian tarminstian and rsaction mixtin was 
carried out to the partide tha •* exception witti the 3 -m i cr o metar m ambr a na filter. TokNna and 
a mettiand washed ties partida enough, and ttw V 



drying, ft avakated about dynainics nanlbr c e m ent srd an orientation corrftion 
[ partide / which was obt^wd ] an example 25. The rosdt was shown in Table 4. 
[01633 The exsnvie 29 (production of psrtide which hss radudbifity radicd on front face) 
trimethy M prop a we-trisoybte 50 weight sactica the d ivinyfcenzene 40 weight section, and the 
acrylenitrile 10 weight section nvera mixed to h omogeneity, tha esrbon bbbk 12 weight section 
was added to this, and stinrwig was perCormed far 48 hours usng the bead mO. The benzoyl- 
paroxide 2 weight section wss mixwl into this monomer mixture at homogeneity, artd this was 
further suppKed to the water-sokitkm 850 wdght section of polyvinyl sleohd. After stirring 
enou^ and per f ormin g pain refining, under the nitresen air current the temperature up was 
carried out to 80 degrees C. artd the reaction was performed fbr 15 hours. Hot water and a 
met ha rtd per f ormed classification actuation for the obtained partide after washing. The obtwned 
partides were m ea rt-particle-xfiameter =6.(knicrometer and CV vakie =5.0. and were bbd(. When 
surface aralysts was performed in TOF-SIMS. the OH radkal of the pdyvriyl abohd origin was 
checked on the front face. The next actuation was performed by making this partide into a seed 
particb chad 

[0188] (Formation of the paft pdymerization byer which hes a fartctiortal sroup) The same 
actuation as an example 25 was performed 

(Reectian of a bng - ch ain alkyI compound) The same actuation as an exampb 25 was per f ormed 
It evakiated about dyrtamics reinforcement artd an orientation condKion as well as [ particb / 
which was obtained ] an example 25. The result was shown in Tabb 4. 

[OIST] The mixed Squor of the divirtylberuerte 80 weight sectiorv the hydroxyethyl methacrylate 
20 weight section, and the benzoyl-peroxide 2 weight section wss added to the exampb 30 
biroduction of particb which has reducibSty radkal on front frwe) surface-active-agent Ngh 
tertor's N-06 (Dai-ichi Kogyo Seiyaku Co, Ltd make) 3% wa t er- s okition BOO weight section, it 
agitated with the homocenizer. end pwn refining was pcrfarmed The temperature up was carried 
out to 80 degrees C vtder the nitrogen eir cvrent aptsting after that and the reaction twos 
performed for 15 hours. Hot water and a methartd performed dassification actuation fbr the 
obtavted particb after washirtg. The obtained partides were mearr-partide-dwmeter 
=8.0mi cr ometer and CV vdue =5.0. When surface analysis was perfarmed in TOF-SIMS, the OH 
radwd of the hydroxyethyl methacrylate origin wss checked on the front face. The next 
wi l kia ti on was performed by making this partide mto e seed partide chSd 
[0188] (Formation of the grsft polymerization byer which has a functional poup) The aame 
actuation as an example 25 was performed 

(Reaction of a lortg-ch a in aliyl compowtd) The same actuation as an exampb 25 was performed 

It evakiated about dynamics reinforcement and an orientation condition as wefl as [ partide / 

whidt was obtavted ] an exampb 25. The resdt wss shown in Table 4. 

[0189] The same actuation as an exampb 25 was performed except havirtg used 

hy<ko«ypropyteallulose instBad of exampb 31 (production of the partide which has s redudbXiy 

radttal on a front face) polyvinyl abohoL Wftien sirface artalysis was perfarmed in TOF-SIM& the 

OH radical of the hydr ox yprop y teeBulose origin was checked on the front face. The next 

actuation wss perfarmed by makvig thb partide into a seed psrtids child 

[0190] (Formation of the ^ft polymeriz a tion byer which has a fimetiand iroup) The asms 

actuation as an example 25 was perfonwed 

(Reaction of a b n g c h a in sBtyl compound) Tha asms actuation as an exampb 25 was perfomiad 
ft atMiuated sboiA diFwdes ravifaroemsnt and sn orienistien eondUon ss well as [ particb / 
which wss obtairMd ] an axampto 2S. Tha rasdt wss shovwi h Table 4. 

[0191] The same aetuation as axMnph of ua i yisen 12 (production of the partida whwh haa a 
radbcMfty rsdkd on a front face) exampb 25 was performad 

(Fenmation of a paft pofymor fas tion byer) Tha asms aobtftion as sn axampla 26 was psrfbrmad 
exespt haviiV usad propyl add ddorida instead of stearin add cMorids. ft avah«tad about 
dynonaoB rawdbrcamefA and an orientation condition as wsl as [ partide / <diieh was obtained ] 
an exampfa 25. Tha readt was shewn h Tsbb 4. 
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[0193] Tho mixed Kquor of th« <fiv«iyttMnzen« 100 weight MCtion and Ow benzoyHwroxido 2 
w«i|ht wction wu tddfld to the 3% wstor-iolution 600 twoifht MCtion of oxampio 32 (prodkiction 
of tho partiolo which ha* a radueibXtv racScal on a frvnt fmca) potfwinyf alcohol, it agitated with 
the homogenizer, and grain rafviing waa perfonnedL The tefnperaturo up wai eanSed out to 60 
decreet 0 inder the rntrogcn air ctrrent. agitatins after that, and the reaction waa perfomwd for 
tS horn. Thermion excharige water and a metharwl performed ctatsification actuation for the 
obtained particle after washint. The obtained particlea were mearritarticle-dwmeter 
=6.aracrometer ar>d CV value =5. When aurface analysia waa pcrfbnned in TOF-SHIS. tho OH 
racSeat of the po^vinyl alcohol wipn was checked on the front fact. The next •etUBtiefi was 
performed by malung this particle into a aeed particle chSd. 

[01 94] (Formation of the graft polymerization layer which has a fivwlional group) the aeed 
particle chad S weight section obtaned by the aeparabie fbsli by tho iort-exehante-water 95 
weight sectiorv the hytkvxyethyl methacrylate 10 weight section, and the atoove'-merttioned 
actuation — in addition, after making SONIKETA (fistnbuto erwugh. it a^tated to homof on eity. 
Nitrogen gas waa irtfrodbced into the system and chumint was continued at 30 degrees C for 3 
hours. The second cerium ammonium sokition of nitrio acid 10 weight section of 0.1 mols / L 
adjusted in the 1'N nitrio-acid water solution was added to this, and it reacted to it far S hours. 
Reaction mixture waa taken out after reaction temunation af>d reaction mixture was carried out 
to the particle the ** exception with the 3-nii cr om e ter membrane filter. Ethand and an acetone 
washed this particle enouiK artd the vacuum dryer performed reduced pressure drying. 
[016$! Onitallation of a polymerization itatura i^yl freuiO the pw^ S weifht section obtamed 
by the tofciene 100 wa^ eection end the abowe ment i onBd actuation by the acparable BasK 
h adcStion. after mrftinf SONIKETA tfrtribute erwugh. it stirred to home ge n ei tv. Furt h ermore, 
the JIRAURM acid di-n-butyl tin a05 wei^ section dOutad with the toluena 10 weight aedion 
was addadl and it stvred enougK The methacrytoxyethyl isoeyanate 5 wetiht section tfkited with 
the toluene tO wet^ a ec ti oo was dropped here, the temperature up of the system was carrwd 
out to 60 datrees C after A'cpp i ng termination, and the reaction was continued for 5 hours. 
Reaction miirtire was taken out after reaction tarminetion and reaction mixtire was carried out 
to tfw partide the •* exception with the 3-miGrofnetsr membrane filter. Ethand and an acetone 



[0196] O^ormStion of tho frsft potynwrization byer which has an eposy troufO the partiels 9 
wmi^ section obtsined by tho ssparMo fIsA by tha tekNns 50 wat^ seetiorv the glycidyl 
mathacrylato SO weight saetieft, and the a b cva' men t ione d a ct uation — in additkm, alter makhi 
SCmiKETA dislr^e enougK it stirred to hemeganeity. Mtregen gas was introduced into tha 
system and stirring was continued at 30 degrees C for I ho«r. Subsequently, the temperature «4> 
of the system was carried out to 60 depws C. and the benzoyl-peroxide 0.1 weight section 
melted in the toluene 10 weight section was dr o pped . After continutng a reaction for 4 hours, the 
benzoyH>aro»da 0.1 weight section further mdtad in the toluene 10 weight sactien was 
dropped, and tha rasctioft was contswad Cor 4 hours. Reaction mixture was taken out after 
reaction tsrmsiation, and after eolactaig tha hontopolymars vrfsch have separated with t olu e ne. 



a particle and tokiwte were carried out the *« exception with the 3-micrometer m embr a ne f9ter. 
TokMne arid an acetww washed this particle enough, and the vacuum dver per f ormed reduced 
pressure <Mn«. About the obtained particle, dynamics rainfarcew w it was avskatad Bie tha 
aumple 1. and a K^iid crystal ekition test and aifieslva evakiatien were performed Oa tha 
•umple 8. The restA was tfiovm in Table 5. 

[0197] Thn same actuation as example 33 (production of the particle which has a reduc2>a)ty 
radfeal on a front face) example 32 was performed. 

(Formetion of the raft polyincrixation layer which has a haictional group) The same actuation as 
an example 32 was perfDrmod. 

dmtaSation of a polymarixation nstva vinyl pmmi Tha same actuation as an asample 32 was 

(Formetion of the psft polymerization layer which has an epoxy pmp) Instead of the glyckjyl 
methecrylBte SO weight sectiorv the same actuation as an example 32 was per f or m ed except 
havvig cofttidered as the glyekfyl methacrylato 30 weight aection and the methyl methacrylate 
20 weight aectioa About the obtained pwticki. dynames laai fti raaiiei it was evduated Ae tha 
example 1. and a Sqiad crystal ekition test artd adhaslva av ak iation w«ra performed Gke tha 
example 6. The result was shown in Table 5. 

(0199] The same actuation as example 34 (production of the particle which has a redudbiSty 
ratfeal on a front face) example 32 was performed. 

(Formetion of the graft polymerization layer which has a fuiKtiortal poup) The same actuation as 
an example 32 waa perfomied. 

dnstaBstion of the active poup which has polymerization initiation abSity) the particle S weight 
aection obtained by the separable ftask by ttw danethytfarmamide 30 weight sectiorv the 
ti e thylamaie S weight sectiorv and the above-merttioned actuation — in additiorx after making 
SWQXETA dntribute enougK it stirred to homogeneity. The 4 and 4-azobis-4-cyano valerie- 
add chloride $ weight aection <fissolved in the di me t hylform a mide 10 weight 
at this. After contitung a reaction for 4 hews, reaction mixtwa was taken out end reaction 
mntire was carried out to the particle tha *• asccptien with the 3-microm« 
Dsnethytformamide. the methanol, and tha acetone washed tfiis partide enougK and 



(Formation of the graft polymerization layer wMch haa an epexy group) the particle 5 wdiM 
soctim dbtainod by the sepvdite flask by the tduene 50 weight section, the glycidyl 
mothaeiylsta 30 wd^ section, the methyl meth a ciy l at e 20 weight section, and the abowe- 
fflsntionad aehiation — at addHion. altar mdwig SONIKETA c fat ribute enougK it stinvd to 
homegenerty. Witrngiiii gas was ailiodueed sAo the system and stvnng was coritnied at 30 
dspaasCfer 1 how. SubseqMsnUy. the temperaUweto of the system was carried out to 70 
dasraes C and the reaction was corAinued for 7 hours. 

[0199] Reaction mixture was taken out after reaction tewiwi a t i on. and after c o Be cti hg the 
homopdymers wtadi have separated with tol u ene, a particia and t o luene were earned out the 
n with the 3 -mi cr emetar meidiran e filter. Tokwne and an acetone washed this particle 
r p er fo rmed reduced pressure dying. Mout the obtwied particia. 



I avakw 



d Bie the asampb 1. and a liquid crystal ekition test and 



a per fo rmed Bia the exampla 6. Tha result was shown «i Table 5. 



[0200] The same actuation as example 35 (production of the pertiele which has a radudbility 
radwd on a front face) example 32 was performed. 

[0201] (Formation of the graft pdymertzation layer which has a ftvictionai poup) the seed 
particle chikf S weight section obtained by the separafalo fbsk by the iorr-exchangwater 100 
weight sectiorv the isoprcpyl aieohd 30 weight sectiorv the gtyddyl methacrylato 45 weight 
section, and the above-mentioned actuation — in addKion. after making SONIKETA distrtMite 
enougK it agitated to homo g eneity. F u rthermore, it stirred by adding the emmonkm p er su Hiate 
0.15 weight aection and the ao<fium-hy<>rogencarfaor>ate 0.003 wdgh* aectiorv and making it 
dnsdve enougK A system is once decompressed wnth a pump, tat r ogei> gas is intro<kwed after 
that, and it is 30-minule stirring *» mm . The temper at ure of this wss carried out to SO 
desrees C. and the reaction was continued for 2 hom. The system was coded 2 hours after. 
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the tetrahyikafuran 100 weight section and Gttia hydrequinone were added, and the reaction was 



carried out to the particle ttie ** exception with the 3-niic r on i e t er menANwie filter. This particia 
was enough washed w% the totrahydro^irBn and tha vacuum d^er per fucfiied re d u c ed pr ess ure 
*yirtg. 

[0202] dnstsRation of a polymerization nature vinyl pwp) the particle 5 weight s 
by the toJbene 80 wdght section and the abova-msntienad actuation by tha i 
addKion. after making SONIKETA dbtriiute enougK it stirred to homogendty. Furthermore, the 
methaeryiie-add 5 wdcht section dButad snth tha tduene 10 weight section wss addadl and it 
stirred enougK Sub s equawt l y, tfie temperature up of the system wss carried out to 60 dagraas 
C. and the reaction was corrtinued fcr Shoura. Reaetien mixture was taken out after reaction 
tenranation and reaction mntura was carried out to the particle the a^a exception with tha 3— 
mKsrometer membrane filter. Ethartd and an acetone washed this particle ertou^v and the 
vacuum iyvr performed reduced pressure drying. 

[0203] (Formation of the graft polymerization layer which has an epoxy group) The same 
actuation as an example 32 was performed. About the obtdned particle, dynarmes reirrforeement 
was evakiated like the ewnple t. artd a Squid crystd ekition test and adhesive evakiation were 
performed lite the example 8. The result was shown in Table 5. 

[0204] The example 36 (production of partide which has radudbility radied on front face) 
trimethylokxropane-iriacrylste SO weight section, the divinyfeenzerte 40 wdght sectiorv and the 
acrylonitrile 10 weight section were mixed to homogen ei ty, the carbon black 12 weight section 
was added to this, and stirrirtg was p er f or m ed for 48 ho>rs using the bead mtU. The bertzoyl- 
peroxide 2 weight section wss mixed irtto this monomer mixtve at homccerwity. and this was 
further supplied to the 3% water- solution 650 weight section of polyvinyl atcohol. After stirrirtg 
ertough artd per f orming grain refirting. urtder the nitrogen air current, the temperature up was 
carried out to 60 degrees C, artd the reaction was performed for 15 hours. Hot water artd a 
methand performed classification actuation for the obtained particle after washing. The obtairted 
particles were mearr-particle-diameter s6.0nacremeter and CV vakie =5.0. and were black. When 
surface analysis was performed b TOF-SMS. tha OH radbd of the pdywnyl alechd origan was 
checked on the front face. The next actuation was performed by making this particle into a seed 
pertiele chlM. 

[0205] (Formation of the graft polymerizstion layer which has a functiortd pmg>} The same 
actuation as an example 32 was performed. 

QrotaDation of a p olymeriz a tion nature vinyl group) The same actuation as an example 32 was 



(Formation of the graft polymerization layer which has an epoxy grotp) The same actuation as an 
example 32 was per fo rmed. About the obtairted particle, dyrtamics rei nfo rcemen t was evakated 
19(0 the example 1 , and a Bquid crystd ekftion test artd adhesive evakntion were performed Cke 
the exampk) 6. The result was shown in Table 5. 

[0206] The mixed fiquor of the (fivinybertzene 80 weight sectiorv the hydroxyethyl methacrylate 
20 weight sectiorv and the beruoyl-peroxide 2 weight section wss added to the example 37 
(production of particle which has redudbifity ra<ficd on front bee) surface-actiw-agent high 
tertor's N-08 (Dar-lchi Kogyo Seiyaku Co.. Ltd make) 3k water-sokition 800 weight sectiorv it 
agitated with the homogenizer. artd gwn refinmg was performed The temperature up was carried 
out to 60 de y e es C wtder the ni tr o g en air current, agitating after that, and the reaction was 
performed for 1 5 hours. Hot water and a methand performed cbssiScation actuation for the 
fibtaned particle after washing. The ditained particles ware mean-perticle-dameter 
s8Amcrometer and CV vakie =5.0. When swfeca andyds was p aifaii i ed n TOF-SIM$. tha OH 
radted of the hydroxyethyl methacrylate origii was checked on the front face. The next 
actuation was performed by making this partide into a seed partide child 
[0207] (Formation of the vrsft pdymofizstion byer «Mch has a funetiond peiv) The aame 
acbiation aa an exampb 32 was performed 

(Instalatien of a pdymerizatien nature wnyl pa«<») The sarne actuation as sn exainpb 32 wM 
performed 



(Forma ti on of the grmh polymerization byer which has an epoxy group) The same actuation as an 
exampb 32 was perfEMrmed About the obtainad particle, (^mardes rah f oreemaw t was avabatad 
Bia the exampb 1, artd a liquid crystal ekition test snd adhaaiva evabation ware performed Gke 
the axampb A. Tha result was dman in Tabb Si 

(0208] The mixed fiquor of the tfrinybenzene 100 weight s e cti o n and the benzeyHperDxida 2 
swi^ saetion was added to tha 3% watsr-aokftien 800 weight aection of exampb of comparison 
13 polyvinyl abohol. it avtated with tha hemefertizer . and graai rafimng was parfbrmed Tha 
t empar at iaa up was carried out to 60 dairaas C under the nit r o g en air current, agitating after 
ttiati and the re acti on was performed for I S hows. Thermion axchaiiga water and a methand 
performad cbia ifie a t ion actuation far ttie obta i ned partida after washwig. Tha obtawied particles 
r and CV wdue bSl About tha obtdned particb. 
s evaknted Eke tha exampb I. and a Kquid erystal dution test and 
acttedve evakiation were performed Bte the exsmpb 8. The resuft was shown in Tabb 5. 
[0209] 80| of particles obtained at the exampb 13 of exampb of comparison 14 comparison was 
mixed in the sbohoBc sdvant, and 5g of 0.2-mic r ometer methyl methacrylate-^yddyf 
methacrylate e opdymerization partides was made to stick to titem. This wss made to cover with 
heat tr e at m en t and the partide which has a resctien byer was compowtded. About the obtained 
particia. dynamics rainforcement was evakiatad Bie the examda 1. and a liquid crystd ekition 
test srtd adhesive evskistion were per f onited Bw the exampb 6. The result wss shown in Tabb 
5. 

[0210] The mixed liquor of the Awny«Mnzene 20 weight section, the hydroxyethyl methacrylate 
80 tweight sectiorv and the bervzoyl-peroxide 2 weight section was added to the example of 
comparison 1 5 swface-active-agent high tertor's N-08 (Dai-lchi Kogyo Seiydui Co.. Ltd make) 
3% water-sdution 800 weight section, it agitBtsd writh the hontogenizer. and grain refining wras 
perfermed The temperature up was carried out to 80 degrees C under the rutrogen air current, 
agjtatirtg after that artd the reaction was performed for 1 5 hours. Hot water and a methartd 
performed classiBcation actuation for the obtained partide after waslwig The obtsvted particles 
were meart-partide-diameter =6.0m i crometer artd CV value ^0. When surface analysis was 
performed m TOF-SMS. the OH radbd of the hydoxyethyl m et hacr ylate origin was checked on 
the front face. About the obtairted particle, dyrtamics rdnfor ce ment was evaluated Pke the 
exampb I. and a Equid crystd dution test snd a(ttesive evskistion were performed Bie the 
exampb 8. The result was shown in Tabb 5. 

[0211] The same actuation as exampb of comparison I6(produetienof tha partide which has a 
redudbSty ratSed on a front face) exampb 32 was performed 

(Formation of the graft polymerization layer vMch has a furtctiortd group) The same actuation as 
an exampb 32 was performed. 

Qnstaibtion of a polymerization rtstm vvtyl grois>) The same actuation as en example 32 was 



(Formation of the graft pdymerizstion layer v^ach has an epoxy group) bstead of glycidyl 

methacrylate. the same actuation as an exampb 32 was per fo rmed except having cortsidered as 

the methyl methacrylate 50 weii^ sectiorv About the obtained partiob, dynamics rasdiaruiiisilt 

wss evakiated Bte the exampb 1. and a Bt^d crystd ekition test snd atttadva avaklstiDn ware 

performed Bte the exampb 8. The resdt wss shown in Tabb 5. 

[02123 

(TddaQ 
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[0213] Tbs mixed liquor of the divinySMiu«no 100 «*a<KKt section end the benzoyt-peroiide 2 
weifht section was added to the 3% water-solution 600 wetiht section of example 38 (production 
of the particle «4iich has a redueaiiity radical on a front face) polyvinyl aleohoi. it agitated with 
tfie homocenizer. and train refining was performed The temperature up was carried out to 80 
dep^eos C under the nitrogen air c««rent. agitating after that and the reaction was per fo rm e d for 
15 hours. Thermion exchange water and a m e th a nol performed dassificatien actuation for the 
obtained particle after washing. The ohtwned particles « 



=8.0>ni cf pmeter and CV value s5. When surface analysis was per f ormed in TOF-SIMS. the OH 
rwSeal of the polyvinyl alcohol oripi waa checked on the front hca. The r>ext actuation was 
paffbnweJ by maUng this particle into a aeed particle child. 

[0214] (Fonnation of the paft pofymerization layer which has a functional group) the seed 
partido child 5 wpight awtion obtssied by the separable flash by the ion-exchanga-water 95 
waigjil saotiprfc the hyd'oxyethyl methac^ftote tO wai^it aectiorti and tha abova mentioned 
actuation — in adtftioa aftar making SONKETA dtebrftiita oneugK it agitatad to hcroBisne i ty. 
Nitrpgen gas was irArodiioed intP tha system and churnaw was continued at 30 darws C for 3 
hows. The saeond carium ammoniian aolution of nitric add to wetiht aeetion of ai mob / L 
a^iusted in tha 1-N nitric-add water solution ««ss added to ttas. and it reacted to ft fer S hours. 
Reaction mixtm «ras trfion out after reaction tarmination and reaction mixture was earvied out 
to tho partida tha axcoption wilti tha S'mieromatar membrane filtar. Etiiand and an aoatorta 
washed this partida anouiK and tha vacuum dryer performed redUoad prassura Aying. 
[021$) Onatalation of a pdymarization nature vinyl r««} the partida 5 wdiht aection obtained 
by tha tohiana 100 lasi^it soction and tha above montionad actuation by tha aaparaMa flask 
in addition, after maMng SONKETA dbtributo enoivK ft stirred to hcmegena ft y. Fuithe n nora. 
the JIRAURIN add dHHMJtyl tin 0.05 wdiht section dButad wfth the tekiene 10 weight saetim 
was added, and ft stirred enough. Tha methacryloxyethyl iaoeyanata 5 weigNt section dihfled wfth 
the tekjene 10 weight section was dropped here, the temperature up of the system was carried 
out to 80 degrees C alter ibvpping temMnstion. artd the reaction was continued for 5 hours. 
Reaction mixture was txkon out after reaction terminstMn sf«l reaction mixture was carried out 
to the particle the ** exception with the 3-mierometer membrarM fitter. Ethand and an acetor>e 
washed this particle onoufK »nd the vacuum dryer performed reduced pressure drying. 
[0216] (Formation of the graft polymerization layer which has a long-chain atkyi gro^ip) the 
particle S weight section obtained by the separable flask by the tduerw 50 weight section, the 
stearyl methacrylate 50 weight sectiorv and the above m en tioned actuation — in addftiorv after 
making SONIKETA dotrftute enough, ft stirred to homocan ei ty. Mtrogen gas waa ntrodiced into 
the system and stirring was continued at 30 degrees C for 1 hour. Sub s eque n tly, the 
tempera tu re up of the aystem was carried out to 00 d ey a es C, and the ben 2 o y H»eroxida 0.1 



weight section mdted in the tekiene tO weixht section was (topped. After contir«flr\g a reaction 
for 4 hours, the benteyt-pere x ide 0.1 weight section further mefted in the tokwrte 10 weight 
section was dropped and the reaction was continued for 4 heirs. 
[0217] Reaction mixture wes taken out after reaction termination, and after coQecting the 
homepdymers whidi hsve Mparated wfth tokiene. a particle and toktene were cairfed out the ** 
excc^ion wfth the 3-mi cf cme t er m em br a n e fUter. Tduene and an acetone washed this particle 
enoufK and the vacuum dryer performed reduced pressure ^ying. About the obuined psrticle. 
dynamics rw nf ot c qiie nt was evakjatad Bie the example t, and the orieniatjon condition was 
evabated Bie the example 20. The resuft was shown in Tsbia ft. 

[Q21&] The aame actuation as exanvie 39 (production of tha partkla which haa a reducMfty 
radicd on a front face) example 38 was per fu r w ied 

(Formation of the paft pdymcruation byer wNch has a furwtiond grouo) The same actuation aa 
an exampla 38 was performed 

Qnstalatien of a polymerization nature vinyl group) The same actuation as an example 38 waa 



[0219] (Fonnation of the paft pdymerixatien byer which has a leng-chan alkyi group) The same 
ac tu a t ion as an example 38 waa performed except having used the octyl methacrybte M weight 
aactien and the methyl methacrybte 20 weight aectien instead of stearyl methacrybte. About 
tha ebUmed perticle. evakjation of dynamics rei nfo rcement and an orientatien eondftion waa 
pe^fcrmed Gka the example 38. The resuft was shown in Table 8. 

ifttXQ The aame actuation as exampb 40 (production of the portide which has a reduoMfty 
radfeden a front face) exampb 38 waa performed 

(Fofw eti o n of the graft polymerixation byer which has a functiond ^oup) Tho same actuation as 
an exampb 38 was performed 

10221] (hstdbtien of the active ^**t** haa polymerization inftiation ability) tfie partida 5 
wd^ section obtained by tiie aepvabb flask by tiie dimethylformamkb 30 weight aection. tho 
Inetfiybmine 5 wvi^it aectiofv and the above mentioned actuation ~ in additiorv aftar malung 
SONKETA dbtrftuto eneugK ft itmd to hometane ft y . The 4 and 4-azobia>4-cy8ne vatarie- 
acd chlonde 5 wei^it aectien dbaobed in the dimalhylfui ii lamdo 10 weiglit aection waa dropped 
at this. Altar eontniait a reaction for 4 hours, reaetien mixtn was taken out and raaetion 
oMxtm wsa oaniad out to the partido the ee exoeptien writh tho 3 micrometer membrane fiter. 
Dim e thyfcrmamide, the mothand. and the acatane waahed this partide enougK end the vacuum 
d^rv parfarmed reduced presaura drying. 

RI222I (Fennatien of the r*ft pdyroericatien byv whidi has a tar«-ehsin dkyl poup) the 
partida 5 wej^ aection obtained by the aepanbb Wash by tha tduene 50 weight aection. the 
steanvl methecrybto SO weii^it aection^ and the above mentioned ac t ua t ion " ai addftion, after 
moiling SONKETA dbtrfeute eneugK it stirred to ho m og end ty . Nftrotan gas was introduced into 
the system and stMng was continued at 30dav«aa C for I hew. Subsequentiy. the 
temperatire up of the aystom was esrried out to 70 dapees 0. and tha reaction waa continued 
for 7hours. 

[0223] Reaction mixture was tdten out after reaction termination, artd after eoOeeting the 
homopolymers whid) have separated with toluene, a particle and tokiene were carried out the •« 
exception with tho 3' micr ometer i n etrter an e filter. TdUene arnl an acetone washed this partido 
enouiK arMj the vacuum dryer per fo rmed reduced pressure dying. About the obtained partida. 
evakiation of dynamics reinforcement end sn orientation condition was performed like the 
exampb 38. The resuft was shown b Tabb 0. 

^1224] The aame actuation as exampb 41 (production of the particb which has a reduckiSty 
raded on ■ front face) exampb 38 was performed 

[022$) (Formation of the graft polymerization byer which has a fUwtional group) the seed 
particb chSd S vwight section obtained by the separabb fbsk by the iorr-exchartge-water 100 
wreisht sectioa the isopropyl sfcohd 30 weight section, the bycidyl methacrybte 45 weight 
sectioa and the above-me n tioned actuation — in addftion, after makir^g SONIKETA (fistnbute 
eneugK ft agftated to homogeneity. Furthermore, ft stirred by adding the ammonium persuifate 
0.15 weight section and the so<wn-hyd'«ger>carbonate 0.003 weight aection. end mdung ft 
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disadve enou^ A system b once decompressed wath a pump, nitrogan gas b witrodueed aftar 

that and ft b 30-minute ftirring .The temperature up of thb was carried out to 50 

degrees C and tha reaction waa continued for 2 hours. Tho system waa coded 2 houra aftar. 
tha tetrahydrdwKi 100 wd^it section mti Gttb hydrequinene were added and the reaction waa 
stopped Reaction mnture was taken out after reaction tarmination and reaction mntura was 
esrried oiA to the particb the *• exception with the 3~micrometer membrarte filter. Thb particb 
was enough washed in the tetrahydofuran and the vacuum dyer performed reduced pressure 
drying. 

[0226] (btttalbtion of a polymerization nstwe vinyl group) the particb 5 weight section d>tained 
by the toluene 60 weight section and the above-mentioned actuation by the separabb fbsk — in 
addtion. after making SONIKETA dbtribute enougK ft stirred to homogeneity. Furthermore, the 
methacrylic-acid S wetght section dButed with the tokiene 10 weight section waa added and ft 
stirred enougK Subsequently, the temperature up of the system was carried out to 60 deprees 
C, and the reaction was continued for S hours. Reaction mixture was taken out after reaction 
termination and reaction mixture was carried out to the partieb the ** exception with the 3- 
micrometer membr ar w filter. Ethand and an acetone washed this particb enougK and the 
vacuum dryer per f ormed reduced pressure tkyktg. 

[0227] (Formation of the graft polymerization byer which has a leng-dwin aikyi group) The same 
actuation as an exampb 38 was per fo rmed About the obtained particle, evakiation of dynsfmcs 
reinforcement and an orientation condftion was performed Gke the examde 38. The resuft was 
shown in Td>b 6. 

[0228] The exampb 42 (production of particb which has red Ucg ji B ty radicd on front face) 
trimetiiybbropane-triacrybte SO weight section, the <fivinyt>enzer)e 40 weight section. ar>d tho 
acrylonitr^ 10 weight section were mixed to homogeneity, the carbon bbck 12 weight section 
was added to this, and stirring wss perfenned for 46 hours using the bead mill. The benzoyl- 
peroxide 2 weight section was mixed irrto this monomer mixture at homogenefty. and this was 
fiather suppfied to the 3% water-sokition 850 weight soction of polyvinyl abohoL After stirrirtg 
erMMJgh arMi performin g p«in refining, imbr the nitro gen air current the temperature up was 
carried out to 80 degrees 0. artd the reaction was per fo rmed for 15 hours. Hot water and a 
methand performed cbssification actuation for the obtained particb after washing. The obtained 
particles were meart-particb-dismetar ^Amicremeter and CV vakio -5.0. and were bbck. When 
surface artalysts was performed ai TOF'-SIM& the OH radcd of the polyvinyl abehd origin was 
checked on the front fiMo. The next aeluatian was parfermed fay making thia partieb into a seed 
particb ddd 

[0229} (Formation of the graft polymerization byer which has a fwwtiond creup) The sarrte 
actuation as an exampb 38 was performed 

dnstalbtion of a polymerization natwe vinyl croup) The ssme actuation as an exampb 38 was 
performed 

(Formation of the graft polymerization byer which has s long*chain dkyi gro(4>) The same 
actuation as sn exampb 38 was performed About the obtained partieb. evakiation of dynamics 
r ei n fo r c e m en t and an orientation corxfitjon waa perfcrmed Ska the exampb 38. The resuft was 
shown in Tsbb& 

[0230] The mixed Squor of the dvinytienxene 60 weight section, the hydro x y e thyl methscrybte 
20 wei^ aectioTK and the benzoyl-perexNb 2 wd^ aoctien was added to the exampb 43 
swlacc-ectiwe--aaBfit hi^ tenor's N-08 (Dat-leM Kegyo Sdyaku Co, Ltd mdie) m watar- 
sdutieri 800 wei^ft t e t ' ti eri. ft ai^tated with the homecanizer. and gniit r e finifn wes performed 
The teinperature ^> was carried cU to 60 depwes C wider the mtrofan ear ewrent avtatirv 
aftar that and the r ea c t io n waa perfcrmed for 15 howsL Hot water and a methand performed 



(hstaBatien cf a polymerization rwtura vinyl trou^ The same setuatien aa an exampb 38 was 



{.Theo 

meter =6.Qh«cngmater and CVvahie^OL When swImm analyds waa 



perfawned n TOF-SIM& the OH radbd the liydrpxyethyl methacrytou origb a 
the front face. The next actuatkin was perlbrrned by rnaking thb pertide Me a aeed partida 
chid 

[0231] (Formation of the paft polymerization layer «Mch has a functiond vovp) The aame 



(Formation c# the yaft polymenzatien byer idach has a bng chawi aBtyl poup) The same 
44iUi at wii> ea an example 38 waa perfcrmed About the obtained partida. evakiaticn of dynamics 
revdioreement artd an orientation c ondftion waa performed Bke the examde 38. The resdt was 
shown xn Tabb 8. 

[0232] The same actuation as exampb of comparbon 17 (production of the particb wMeh has a 
redbcaiiifty ra^l on a front fKo) exampb 38 was performed 

(Formation of tha paft polymerization byer which has a functiond greup) The same actuation aa 
an exampb 38 was performed 

QnsUDation of a polymerization natwe vinyl group) The same actuation as an exampb 38 waa 



[0233] (Form a t i on of the graft polymerization byer which has a bng-chsnn dkyI group) The same 
actuation as an exampb 38 was performed except hsvirtg used the methyl methacrybte 50 
weight section instesd of stearyl methacrybte. It evakiaiad about dynamiea reinforcement and 
en orientation eendtion as weR aa ( partieb / whbh wes obtained ] an exampb 38. The resuft 
was (hoNn in Tabb 6. 
[0234] 
[Tabb 6] 
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[Q23S3 

(Effaet of the hve nti on ] Fistctiondfty. sueh aa abnormal i ty orierftation prevention er«gine 
performance, b t^/tn holdaig the dynanacs ranforcsniant rteedad for a apaeer, smce the spacer 
ler Squd crystd divby ccmpcnents of thb aweiftion nw n ii l e d of an abowmentioried 
cerrfiipntion. For thia reason, if the spacer for Bquid cryatd dftpby cornponenta of thb invention 
la used the adhesion of the abnormality onantstion phenomenon of Squid crystd and a spaiser. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the type section Fig. showing the liquid crystal display component of this 
invention. 

[Description of Notations] 

1 Seal Member 

2 Transparence Substrate 

3 Transparent Electrode 

4 Orientation Control Film 

5 Transparence Substrate 

6 Transparent Electrode 

7 Orientation Control Film 

8 Substrate 

9 Spacer 

10 Substrate 

1 1 Pneumatic Liquid Crystal 

1 2 Polarization Sheet 

1 3 Polarization Sheet 
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